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Introduction 
 
Extreme episodic weather and climate events impact the United States each year.  Since 1980, such 
disasters have cost more than $2.5 trillion USD in damage and related expenses (NOAA, 2023).  
Although extreme events such as severe thunderstorm winds, tornadoes, and hailstorms can cause 
considerable damage, the agricultural impacts associated with these disasters tend to be localized 
because most of these storms are typically short-lived and confined to relatively small spatial scales 
(Massetti and Mendelsohn, 2016).  In contrast, drought impacts on agriculture are often more 
widespread because drought frequently develops over much broader areas and typically lingers for 
longer periods of time (Wilhite, 2011).  Given the significant impact that drought can have on domestic 
agriculture, United States Department of Agriculture (USDA) meteorologists continuously monitor the 
country for excessive dryness. 
 
In support of these drought monitoring activities, the USDA Office of the Chief Economist (OCE) World 
Agricultural Outlook Board (WAOB) developed the Agriculture in Drought (AgInDrought) product to 
approximate the percent of crops, livestock, and forage located in drought each week.  The 
AgInDrought product was created using two key data sets:  U.S. Drought Monitor (USDM) and U.S. 
Census of Agriculture data.  Each of these data sets is introduced below, along with the methodology 
for combining these data to calculate AgInDrought statistics.  The final section describes some of the 
limitations of the AgInDrought product. 
 

Drought Data 
 
In 1999, the USDA, National Oceanic and Atmospheric Administration (NOAA), and National Drought 
Mitigation Center (NDMC) at the University of Nebraska-Lincoln developed the USDM, a map (Figure 1) 
and accompanying narrative that describe the spatial extent and intensity of drought throughout the 
United States each week (Svoboda et al., 2002).   
 



 
 
Figure 1:  Example of a finalized USDM analysis. 
 
The USDM integrates drought-related information from numerous sources, including surface 
observation networks, remote-sensing products, numerical models, and local experts to categorize 
varying magnitudes of dryness and drought.  A geographic information system (GIS) is used to update 
the USDM each week.  A GIS is a system of computer hardware and software specifically designed to 
store, quality control, analyze, and display geospatial data.  Significantly, the use of a GIS benefits not 
only the USDM analysts but also the USDM user community.  The GIS enables analysts to overlay and 
examine multiple drought-related data sets simultaneously, strengthening the quality of their 
assessments.  Once these assessments are finalized, the USDM drought shapefiles are made available 
to the public, enabling users to overlay the drought layers on other spatial data sets to facilitate 
follow-up socio-economic analyses.  Because the USDM provides a comprehensive assessment of 
drought for more than 20 years on a weekly basis, and the underlying spatial data are available in a 
GIS-compatible format, the USDM provides an effective means to identify agricultural areas impacted 
by drought. 
 
 



Agricultural Data 
 
Since 1997, the USDA National Agricultural Statistics Service (NASS) has been responsible for 
conducting the U.S. Census of Agriculture (USDA, 2017).  The census, which is currently conducted 
every 5 years, collects a broad range of data describing domestic agricultural activities on county, 
State, and national levels.  These statistics help highlight where various crops and livestock are 
concentrated, and thus can be used to help focus drought monitoring for individual commodities. 
 
In the AgInDrought product, the underlying maps of the major and minor agricultural areas were 
created using county-level census data.  The data used for each map varied by commodity (Table 1). 
Note that the census contains data for hundreds of commodities, but only a subset was chosen for 
inclusion in the AgInDrought product.  Multiple factors governed this selection, including the 
economic value of these commodities, spatial distribution on a national scale, amount of county-level 
census data disclosed by NASS, and available computing resources.   
 

Commodity Data 
Barley Production 
Corn Production 

Cotton Production 
Peanuts Production 

Rice Production 
Sorghum Production 
Soybeans Production 

Sugarbeets Production 
Sugarcane Production 
Sunflowers Production 

Durum Wheat Production 
Spring Wheat Production 
Winter Wheat Production 

Alfalfa Hay Acres Harvested 
Hay Acres Harvested 

Cattle Inventory 
Hogs Inventory 

Milk Cows Inventory 
Sheep Inventory 

 
Table 1:  Data used for delineating major and minor agricultural areas for each commodity. 
 
Using corn as an example, county-level crop production data could be used alone to delineate major 
and minor corn growing areas.  However, county size varies considerably across the United States, 
resulting in numerous instances where corn production is greater in larger counties relative to smaller 
counties, despite obvious similarities in cropping patterns.  Given this bias, county-level crop 
production data were normalized by the size of each county to evaluate cropping intensity, 
 



, 
 
and thus obtain an objective view of crop concentrations, regardless of the size of the area over which 
these data were collected.  County areas were obtained from the NASS cartographic boundary files 
that accompanied the 2017 Census of Agriculture (USDA, 2017).  Each county was then ranked by 
cropping intensity from the largest to the smallest values, 
 

. 
 

For corn, the highest ranked counties which combined account for 75 percent of national production 
were designated major corn producing counties.  The next group of counties, which account for 24 
percent of national production, were designated minor corn producing counties, 
 

. 
 
Consequently, the major and minor corn producing counties together are responsible for 99 percent 
of national production (Figure 2).  This process was repeated for each of the commodities listed in 
Table 1.  Note that production data were used to delineate the major and minor crop producing areas 
for many of the field crops; however, inventory and acres harvested data were used for livestock and 
hay. 
 



 
 
Figure 2:  Map of the major and minor corn producing areas in the United States. 
 

Agriculture in Drought Analyses 
 
AgInDrought statistics are calculated using a GIS to overlay the USDM on maps of the major and minor 
agricultural areas for each commodity listed in Table 1.  Because the census is conducted every 5 
years, data from each census were used to calculate multiple years of AgInDrought statistics (Table 2). 
 

Census of Agriculture USDM Years 
2002 2000-2004 
2007 2005-2009 
2012 2010-2014 
2017 2015-present 

 
Table 2:  USDM and Census of Agriculture data pairings used in weekly AgInDrought analyses. 
 
 



Continuing with the corn example, the GIS is used to calculate the total national corn production by 
summing the values from every county in the United States.  The GIS is then used to select all counties 
where the county centroid is located within drought.  The corn production within the selected 
counties is then summed, and this sum is divided by the total amount of corn produced nationally to 
determine the percent of corn located in drought.  These calculations are repeated for all the 
commodities and all the drought layers on national and State levels and are presented in map, bar 
chart, and time series formats to illustrate and quantify the agricultural areas located in drought 
(Figures 3-5). 
 

 
Figure 3:  Example map of corn areas in drought. 



 
Figure 4:  Example bar chart of corn areas in drought. 

 
Figure 5:  Example time series of corn areas in drought. 



Discussion 
 
The USDM and Census of Agriculture data are well suited for calculating AgInDrought statistics, but 
there are some limitations associated with the use of these data. 
 
Impact of NASS conducting the Census of Agriculture every 5 years 
Annual variability in the weather and agricultural markets causes year-to-year fluctuations in crop 
production, livestock inventories, and hay acreage at the county level.  The census data are collected 
once every 5 years, however, and therefore do not measure annual changes in agricultural patterns.  
Nevertheless, crops, livestock, and forage tend to remain concentrated in the same general locations 
nationwide over extended periods of time.  Therefore, while the AgInDrought statistics derived from 
any given census may not provide a precise measure of all areas impacted by drought, the products 
reflect a reasonable approximation based on the historical distribution of crops, livestock, and hay. 
 
Impact of NASS non-disclosure rules 
NASS non-disclosure rules also introduce some uncertainty into the AgInDrought statistics.  In 
counties where a commodity is confined to a handful of farms or conglomerates, NASS collects 
agricultural data for internal analyses but is not permitted to share these data to protect individual 
farm or business confidentiality.  The maps of the major and minor agricultural areas were developed 
using only county-level data that have been disclosed by NASS.  For some commodities, the amount 
of county-level data disclosed for a given census falls well short of the national total.  For example, 
when the disclosed county-level pecan acreage data from the 2017 census is summed, the total 
represents just 57 percent of the reported national value.  Maps derived from a limited amount of 
disclosed data could potentially result in skewed analyses of the major and minor agricultural areas, 
thereby introducing a significant amount of uncertainty into the AgInDrought statistics.   
 
For 16 of the 19 commodities listed in Table 1, the sum of the disclosed county-level values is 95 
percent or more of the reported national values when averaged across all four censuses.  The average 
disclosure percentage for hogs (88%), durum wheat (88%), and spring wheat (93%) is somewhat 
lower, but still relatively high.  These disclosure percentages suggest the crop, livestock, and hay 
maps provide a reasonably accurate illustration of the major and minor agricultural areas in the 
country, limiting the impact that non-disclosed data have on the AgInDrought calculations. 
 
Like the county-level data, NASS does not disclose State-level census data when such data could 
potentially reveal individual farm information or enable the public to closely estimate these values.  
Significantly, undisclosed State-level data have no impact on the AgInDrought calculations because 
the AgInDrought statistics are calculated using county-level data alone.  Note, however, that the 
State-level data are used to determine which States are included in each AgInDrought bar chart.  As a 
result, some States are missing from select bar charts because NASS did not disclose the State-level 
data for a given commodity and census.  Notable omissions include (but are not necessarily limited to) 
Oklahoma winter wheat and Arizona durum wheat in the bar charts prepared using 2017 census data.  
 
Impact of USDM subjective analysis 
USDM analysts examine dozens of drought-related data sets each week, the majority of which are 
quantitative.  The USDM analysis itself, however, is hand drawn by one primary drought analyst based 
upon the analyst’s subjective interpretation of the quantitative data, and any anecdotal reports the 



analyst may have received from local and regional drought experts scattered across the country.  
Moreover, the primary drought analyst typically rotates every 2 weeks, meaning a different analyst 
will inherit a map prepared by a colleague.  Because each analyst can interpret drought data and 
reports differently, this methodology introduces some uncertainty into the USDM and the resulting 
AgInDrought product.  Despite this element of uncertainty, the USDM integrates a large array of 
information into the product weekly, providing a relatively comprehensive and timely drought 
assessment. 
 
Impact of the crop calendar 
Although all AgInDrought maps, bar charts, and time series are updated weekly, it is important to note 
that many of the crops included in the product are only grown during a portion of the year.  Thus, the 
AgInDrought product illustrates and quantifies the spatial extent and intensity of drought in known 
crop areas, but it does not provide any indication as to whether crops are actively growing.  Regular 
updates on crop progress are provided in the Weekly Weather and Crop Bulletin, a joint publication of 
NOAA and USDA intended to keep the farming community continuously informed of weather impacts 
on agriculture (NOAA and USDA, 2023). 
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