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Kansas ranks seventh in agricultural production among U.S. 
states and is the top producer of an iconic crop: wheat. Like 
its midwestern neighbors, Kansas is also a major producer 
of corn and soybeans. Because it is such a dry state, farmers 
rely heavily on groundwater from the Ogallala Aquifer 
to irrigate their crops.1 The Ogallala is infamously over-
tapped, which has led to declines in groundwater levels 
of more than 150 feet in some parts of western Kansas.2 
Climate change is expected to pressure Kansas farmers to 
withdraw even more water from the Ogallala. Fortunately, 
they can use soil stewardship practices like cover cropping 
to build the health of soils on their farms, which will allow 
them to better withstand future droughts and floods. 

Importance of the Agricultural Sector
Agriculture dominates the Kansas landscape. The state’s 
nearly 62,000 farms and ranches produced more than $18 
billion of products in 2013.3 There are approximately 28.5 
million acres of cropland in the state, including 9.6 million 
acres of wheat and more than 8 million acres of corn and 
soybeans.4 The state is the nation’s leading producer of not 
only wheat but sorghum and is among the top five producers 
of sunflowers and hay as well as cattle.5 

Table 1. Kansas’s  Top 5 Crop Commodities by Value in 20146

Commodity Value

Corn $2.1 billion

Wheat $1.5 billion

Soybeans $1.4 billion

Sorghum $755 million

Hay $665 million

Farmland makes up nearly 89 percent of Kansas’s total  
land area, and agriculture is the largest economic driver  
in the state. It accounts for more than $53 billion a year  
(37 percent) of the state’s economy and employs nearly 
215,000 people.7

Extreme Weather and Climate Change  
Impacts on Agriculture
Kansas’s agriculture sector is highly vulnerable to drought, 
floods, and other extreme weather risks. From 2012 to 2014, 
the state had 661 USDA county disaster declarations for 
drought or flooding.8 From 2010 to 2014, insured crop losses 
due to drought, heat, hot wind, extreme precipitation, and 
flooding events totaled nearly $3.6 billion.9

In the past decade alone, Kansas has seen major flood 
events in 2007, 2011, and 2015. Flooding along the Missouri 
River in 2011 caused damages of more than $1 billion in 
Nebraska, Iowa, Missouri, and Kansas, including damage 
to infrastructure and cropland.10 In late spring and early 
summer of 2015, a series of severe thunderstorm systems 
brought heavy rains and flash flooding to Kansas, especially 
in the southern and southeastern parts of the state.11,12 
Fields in these areas were flooded, and hail damaged wheat 
crops.13 Kansas has also seen major droughts. The 2012 
drought cost farmers in the state more than $3 billion in 
crop losses, and the drought in 2011 caused approximately 
$1.8 billion in agricultural losses.14 

Climate change is likely to exacerbate these extreme 
weather risks. Scientists predict that the number of 
extremely hot days (above 95°F) in Kansas will double by 
mid-century and could triple by the end of the century.15 
Areas of Kansas are likely to see longer dry periods but 
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may also see increased precipitation in the winter and 
spring.16 These combined changes will negatively affect 
Kansas farmers. Hotter, drier weather will lead to greater 
evaporative losses from rivers, lakes, and streams and 
increase pressure to irrigate using groundwater, which will 
accelerate depletion of the Ogallala Aquifer.17 Ultimately, 
groundwater levels could decline so much that wells run 
dry and groundwater resources are no longer available for 
irrigation.18 Increased precipitation in the winter and spring 
can benefit farmers by increasing soil moisture during the 
early growing season; however, it also can lead to fields 
becoming too wet to plant in a timely fashion.19 Overall, crop 
yields in Kansas could decline by nearly 24 percent by mid-
century and 58 percent by the end of the century.20 

Cover Crops Can Help Combat the Pressures  
of Climate Change on Kansas Agriculture 
To manage the increased challenges associated with climate 
change, Kansas farmers can turn to practices that build soil 
health, like cover cropping. Cover crops have been shown 
to increase soil’s water-holding capacity, allowing farmers 
to capture more water from heavy rainfall events and store 
that water for increasingly hot summer days, potentially 
deferring the need for irrigation and reducing stress on 
water resources like the Ogallala Aquifer.21 Using cover 
crops (and other soil stewardship practices, like no-till 
farming and compost application) to increase soil organic 
matter on just half of Kansas’s corn and soybean acres 
could help store nearly an additional 81 billion gallons of 
water—enough to meet the needs of more than 2.5 million 
people for a year.22 Further, cover crops can increase yields: 
during the 2012 drought that affected much of the central 
United States, cover crops demonstrated their ability to 
build agricultural resiliency by providing the greatest yield 
benefit in areas that were hardest hit by extremely dry 
weather.23,24

Cover crops can also help to reduce emissions of greenhouse 
gases that contribute to climate change by sequestering 
carbon and reducing the need for synthetic fertilizers, 
whose production and transport result in increased 
greenhouse gas emissions.25,26 Growing cover crops on half 
of Kansas’s corn and soybean acres could capture nearly 
1.4 million metric tons of greenhouse gases each year—the 
equivalent of taking more than 291,000 cars off the road.27

Despite the benefits of cover crops, their adoption in Kansas 
remains remarkably low. In 2012, roughly 322,000 acres 
of cover crops were planted in Kansas, which represents 
just 1.5 percent of total cropland.28 If Kansas farmers want 
to continue to be the top wheat producers in the country, 
they should consider expanding adoption of cover crops and 
other soil stewardship techniques to improve soil health and 
build resilience to future extreme weather risks. 

Building Federal Support for Cover Crops29 

Gail Fuller of Emporia, Kansas, has seen firsthand how cover crops 
and soil stewardship can improve outcomes on the farm. Since the 
1990s, Fuller has used a variety of cover crop mixes to ensure that 
he’s keeping his soil protected on top and living roots are feeding 
the soil below. As a result, he’s seen an improvement in his moisture 
infiltration, an increase in beneficial insects, and an increase in soil 
microbial predators that help prevent diseases.

But Fuller’s route to becoming a cover crop champion wasn’t 
an easy one. Confusing rules about how cover crops fit into the 
federal crop insurance program meant that in 2012, during one of 
the worst droughts in memory for many Kansans, Fuller nearly lost 
his crop insurance coverage. Fortunately, he was able to not only 
successfully appeal the negative decision against him, but also 
work with the USDA’s Risk Management Agency (RMA) to reform 
the crop insurance rules and make them more cover crop–friendly. 
However, Fuller would like to see even more support of cover crops. 
“What they’ve done to the soil-health movement is inexcusable,” 
Fuller tells No-Till Farmer. “We’ve got producers just loving what 
we’re doing here, but they’re scared to try cover crops, thanks to  
the RMA.”



Page 3	 	 Climate-Ready Soil: KANSAS	 nrdc

Endnotes

1	 The Ogallala Aquifer is also known as the High Plains Aquifer.

2	 U.S. Geological Survey, “Water Level and Storage Changes in the High 
Plans Aquifer, Predevelopment to 2013, and 2011–2013,” 2014, ne.water.usgs.
gov/ogw/hpwlms/files/HPAq_WLC_pd_2013_SIR_2014_5218_pubs_brief.
pdf. 

3	 Calculated using Quick Stats 2.0 from 2012 Census of Agriculture, 
National Agricultural Statistics Service, U.S. Department of Agriculture 
(USDA), quickstats.nass.usda.gov/?source_desc=CENSUS; and Economic 
Research Service, USDA, “Farm Income and Wealth Statistics,” www.ers.
usda.gov/data-products/farm-income-and-wealth-statistics/farm-finance-
indicators-state-ranking.aspx#P306c61b678334197bd741313545e8e5e_5_18
4iT0R0x3, accessed August 23, 2015. 

4	 USDA, “2014 State Agriculture Overview: Kansas,” www.nass.usda.gov/
Quick_Stats/Ag_Overview/stateOverview.php?state=KANSAS, accessed 
August 14, 2015.

5	 Kansas Department of Agriculture, “Kansas Farm Facts,” 2015, 2, 
agriculture.ks.gov/docs/default-source/ag-marketing/kansas-farm-facts-
february-13-2015.pdf?sfvrsn=0. 

6	 USDA, “2014 State Agriculture Overview: Kansas,” accessed August 
16, 2015, www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.
php?state=KANSAS. 

7	 Kansas Department of Agriculture, “Estimated Impact of Agriculture, 
Food, and Food Processing Sectors,” May 7, 2015, agriculture.ks.gov/docs/
default-source/ag-marketing/final-estimated-impact-of-agriculture-2012-
with-added-industries.pdf?sfvrsn=0. 

8	 Calculated using 2012-2014 “Disaster Designation Information” from 
Farm Service Agency, USDA, “Disaster Assistance Program,” www.fsa.usda.
gov/programs-and-services/disaster-assistance-program/index, accessed 
April 15, 2015. 

9	 Calculated using 2010-2014 data from Risk Management Agency, USDA, 
“Cause of Loss Historical Data Files,” www.rma.usda.gov/data/cause.html, 
accessed April 16, 2015. Causes of loss include drought, excess moisture/
precipitation/rain, excess sun, failure of irrigation supply, flood, heat, 
hot wind, hurricane/tropical depression, and inability to prepare land for 
irrigation. 

10	 Kansas Water Office, “Reducing Our Vulnerability to Extreme Events,” 
Kansas Water Plan Volume III, 2014, www.kwo.org/Water%20Plan/
KWP2014/Rpt_Reducing_Vulnerability_Extreme_Events.pdf. 

11	 National Weather Service, National Oceanic and Atmospheric 
Administration, “June 3–7, 2015: Severe Weather, Heavy Rainfall and 
Significant Flooding Impact Parts of the Local Area,” www.weather.gov/gid/
june2015rainfall, accessed August 20, 2015.

12	 Richard Davies, “Record Rainfall Causes Flash Floods in Kansas and 
Texas,” Floodlist, May 5, 2015, floodlist.com/america/usa/record-rain-
causes-flash-floods-kansas-texas. 

13	 Alanna Flinn, “Area Experiences Crop Damage Due to Storms, Haskell 
Co. Road Washed Away,” Garden City Telegram, May 28, 2015, www.
gctelegram.com/news/local/area-experiences-crop-damage-due-to-storms-
haskell-co-road/article_ae523d14-a40b-5c55-a159-0e43da37eb2f.html. 

14	 Kansas Water Office, “Reducing Our Vulnerability.”

15	 “Great Plains,” Risky Business: The Economic Risks of Climate Change 
in the United States, Risky Business Project, riskybusiness.org/reports/
national-report/regions/great-plains, accessed August 14, 2015.

16	 Dennis Ojima et al., “Chapter 19: Great Plains,” Climate Change Impacts 
in the United States: The Third National Climate Assessment, U.S. Global 
Change Research Program, 2014, 445, doi:10.7930/J0D798BC.

17	 Ibid., at 447.

18	 Lindsay Wise, “A Drying Shame: With the Ogallala Aquifer in Peril, the 
Days of Irrigation for Western Kansas May Be Numbered,” July 24, 2015, 
Kansas City Star, www.kansascity.com/news/state/kansas/article28640722.
html. 

19	 Ojima et al., “Chapter 19: Great Plains,” at 447. 

20	 “Great Plains,” Risky Business.  

21	 Humberto Blanco-Canqui, et al., June 2011. “Addition of Cover Crops 
Enhances No-Till Potential for Improving Soil Physical Properties.” Soil 
Science Society of America Journal 75, no. 4 (2011): 1471-1482.

22	 Ibid.

23	 Sustainable Agriculture Research and Education (SARE), “2015 Cover 
Crop Survey Analysis,” www.sare.org/Learning-Center/From-the-Field/
North-Central-SARE-From-the-Field/2015-Cover-Crop-Survey-Analysis, 
accessed August 7, 2015.

24	 SARE, “2012 Cover Crop Survey Analysis,” www.sare.org/Learning-
Center/From-the-Field/North-Central-SARE-From-the-Field/2012-Cover-
Crop-Survey-Analysis, accessed August 7, 2015.

25	 Kenneth Olson, Stephen A. Ebelhar, and James M. Lang, “Long-Term 
Effects of Cover Crops on Crop Yields, Soil Organic Carbon Stocks and 
Sequestration,” Open Journal of Soil Science 4 (2014): 284-292. 

26	 Todd W. Andraski and Larry G. Bundy, “Cover Crop Effects on Corn Yield 
Response to Nitrogen on an Irrigated Sandy Soil,” Agronomy Journal 97, no. 
4 (2005): 1239-1244. 

27	 See Appendix for explanation of methodology.

28	 USDA, “Table 1. Historical Highlights: 2012 and Earlier Census Years,” 
and “Table 50. Land Use Practices by Size of Farm: 2012,” 2012 Census of 
Agriculture: Kansas State and County Data, Volume 1, Geographic Area 
Series, Part 16, 2014, www.agcensus.usda.gov/Publications/2012/Full_
Report/Volume_1,_Chapter_1_State_Level/Kansas/. 

29	 Natural Resources Conservation Service, USDA, “Profiles in Soil Health: 
Gail Fuller,” www.nrcs.usda.gov/wps/portal/nrcs/detail/ks/newsroom/
stories/?cid=nrcs142p2_033617. “USDA Task Force Clearing Up Cover 
Crop Rules,” No-Till Farmer, June 4, 2013, www.no-tillfarmer.com/blogs/1-
covering-no-till/post/2156. 

http://ne.water.usgs.gov/ogw/hpwlms/files/HPAq_WLC_pd_2013_SIR_2014_5218_pubs_brief.pdf
http://ne.water.usgs.gov/ogw/hpwlms/files/HPAq_WLC_pd_2013_SIR_2014_5218_pubs_brief.pdf
http://ne.water.usgs.gov/ogw/hpwlms/files/HPAq_WLC_pd_2013_SIR_2014_5218_pubs_brief.pdf
http://quickstats.nass.usda.gov/?source_desc=CENSUS
http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics/farm-finance-indicators-state-ranking.aspx#P306c61b678334197bd741313545e8e5e_5_184iT0R0x3
http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics/farm-finance-indicators-state-ranking.aspx#P306c61b678334197bd741313545e8e5e_5_184iT0R0x3
http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics/farm-finance-indicators-state-ranking.aspx#P306c61b678334197bd741313545e8e5e_5_184iT0R0x3
http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics/farm-finance-indicators-state-ranking.aspx#P306c61b678334197bd741313545e8e5e_5_184iT0R0x3
http://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=KANSAS
http://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=KANSAS
https://agriculture.ks.gov/docs/default-source/ag-marketing/kansas-farm-facts-february-13-2015.pdf?sfvrsn=0
https://agriculture.ks.gov/docs/default-source/ag-marketing/kansas-farm-facts-february-13-2015.pdf?sfvrsn=0
http://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=KANSAS
http://www.nass.usda.gov/Quick_Stats/Ag_Overview/stateOverview.php?state=KANSAS
http://agriculture.ks.gov/docs/default-source/ag-marketing/final-estimated-impact-of-agriculture-2012-with-added-industries.pdf?sfvrsn=0
http://agriculture.ks.gov/docs/default-source/ag-marketing/final-estimated-impact-of-agriculture-2012-with-added-industries.pdf?sfvrsn=0
http://agriculture.ks.gov/docs/default-source/ag-marketing/final-estimated-impact-of-agriculture-2012-with-added-industries.pdf?sfvrsn=0
http://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
http://www.fsa.usda.gov/programs-and-services/disaster-assistance-program/index
http://www.rma.usda.gov/data/cause.html
http://www.kwo.org/Water%20Plan/KWP2014/Rpt_Reducing_Vulnerability_Extreme_Events.pdf
http://www.kwo.org/Water%20Plan/KWP2014/Rpt_Reducing_Vulnerability_Extreme_Events.pdf
http://www.weather.gov/gid/june2015rainfall
http://www.weather.gov/gid/june2015rainfall
http://floodlist.com/america/usa/record-rain-causes-flash-floods-kansas-texas
http://floodlist.com/america/usa/record-rain-causes-flash-floods-kansas-texas
http://www.gctelegram.com/news/local/area-experiences-crop-damage-due-to-storms-haskell-co-road/article_ae523d14-a40b-5c55-a159-0e43da37eb2f.html
http://www.gctelegram.com/news/local/area-experiences-crop-damage-due-to-storms-haskell-co-road/article_ae523d14-a40b-5c55-a159-0e43da37eb2f.html
http://www.gctelegram.com/news/local/area-experiences-crop-damage-due-to-storms-haskell-co-road/article_ae523d14-a40b-5c55-a159-0e43da37eb2f.html
http://riskybusiness.org/reports/national-report/regions/great-plains
http://riskybusiness.org/reports/national-report/regions/great-plains
http://www.kansascity.com/news/state/kansas/article28640722.html
http://www.kansascity.com/news/state/kansas/article28640722.html
http://www.sare.org/Learning-Center/From-the-Field/North-Central-SARE-From-the-Field/2015-Cover-Crop-Survey-Analysis
http://www.sare.org/Learning-Center/From-the-Field/North-Central-SARE-From-the-Field/2015-Cover-Crop-Survey-Analysis
http://www.sare.org/Learning-Center/From-the-Field/North-Central-SARE-From-the-Field/2012-Cover-Crop-Survey-Analysis
http://www.sare.org/Learning-Center/From-the-Field/North-Central-SARE-From-the-Field/2012-Cover-Crop-Survey-Analysis
http://www.sare.org/Learning-Center/From-the-Field/North-Central-SARE-From-the-Field/2012-Cover-Crop-Survey-Analysis
http://www.agcensus.usda.gov/Publications/2012/Full_Report/Volume_1,_Chapter_1_State_Level/Kansas/
http://www.agcensus.usda.gov/Publications/2012/Full_Report/Volume_1,_Chapter_1_State_Level/Kansas/
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/ks/newsroom/stories/?cid=nrcs142p2_033617
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/ks/newsroom/stories/?cid=nrcs142p2_033617
http://www.no-tillfarmer.com/blogs/1-covering-no-till/post/2156
http://www.no-tillfarmer.com/blogs/1-covering-no-till/post/2156

