Extreme Weather: What lllinois Farmers Need to Know E

Heavy Rainfall Events

What Is a Heavy Rainfall Event?

A heavy rainfall event occurs when intense
amounts of rain falls in a short amount of
time (at more than 0.3 inches per hour), and
substantially exceeds what is normal for
that location or season. These events can
cause significant economic, agronomic, or
infrastructure damage from runoff, erosion,
inundation, and flooding.

Fig. 1. Damaging mud and debris in a field after heavy rains
caused a field flood. Photo by Hans Schmitz.

Fig. 2. Floodwaters sit on a field after heavy rains. Photo by
Hans Schmitz.
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Impacts of Rainfall Events

+ Intense precipitation can increase runoff,
erosion, and gully formation, and lead
to fertilizer and nutrient loss, which all
contribute to significant farm economic
losses and downstream pollution.

+ Extended or multiple heavy rainfall events can
result in crop losses from delayed planting
operations, saturated soils, or ponding.

+ Extreme flooding can cause damages to
property and land, or threaten human health
and safety.

« Crops can be exposed to toxins, pollutants,
pathogenic microorganisms, and mold when
fully or partially submerged in flood waters, a
factor that can create food safety risks.

Areas at Most Risk for Heavy Rainfall
Events

Across the Midwest, average annual
precipitation has increased over the past
century, and heavy rainfall events are
becoming more common and are projected

to continue increasing in frequency. Heavy
rainfall events can occur anywhere in Illinois,
with no significant historical differences across
regions. Events are most common in spring and
summer. In spring, soils are often saturated,
and heavy rainfalls combined with snowmelt
can contribute to flooding. In summer, soils can
become dry and crusted, decreasing infiltration
rates and leading to higher runoff risk. On the
other hand, in cases of summer inundation,
significant crop and infrastructure damage can
occur. Topography can play a big role in how
quickly flood waters move and where flood
waters pool and stagnate. For example, slopes
are highly erodible and low-lying gullies are
subject to stagnant water.
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Fig. 3. Heavy rains carved a deep gully erosion. Photo by
Hans Schmitz.

Farm Management Recommendations

Keep Soils Covered to Reduce Erosion and
Nutrient Loss

+ Maintain crop residues and plant cover crops
to protect bare soil. The soil is most vulnerable

to erosion during extreme rainfall, increased
infiltration, and slow overland water flow.

Use Diverse Crop Rotations and Cover Crops

+ Increase aboveground biomass to intercept
raindrops, which reduces splash erosion and

slows runoff.

+ Incorporate small grains and cover crops to
improve soil structure, increase infiltration,
and reduce compaction through deep and
varied root systems.

+ Incorporate diverse perennial and annual
cropping systems to increase soil organic
matter and reduce plant water stress. A 1%
increase in soil organic matter translates to
~1.2% increase in water holding capacity.
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Minimize Tillage and Soil Disturbance

Reduce tillage to lower soil bulk density,
increase pore space, and improve water-
holding capacity.

Reduce tillage to support earthworm
populations, which enhances bioturbation,
infiltration, and drainage, helping offset
waterlogging damages to crops.

Use no-till systems where possible, which
can significantly increase infiltration in
wetter climates.

Target High Flood and Erosion Risk Areas for
Permanent Plantings

Establish contour buffer strips — permanent
bands of herbaceous vegetation on slopes
— to capture sediment, reduce erosion, and
protect water quality.

Establish and carefully maintain grassed
waterways to safely convey runoff at non-
erosive velocities, and to prevent gully
formation in vulnerable areas.

Convert erosion- or flood-prone areas

to various types of conservation buffers,
pasture, agroforestry, or other perennial
vegetation to reduce negative impacts to
crop yield and soil and nutrient loss.

Minimize or avoid fertilizer, manure, and
pesticide applications before forecasted
storm events or during high-risk seasons to
reduce nutrient and chemical losses through
runoff and erosion.

How to Be Part of the Solution

Check with a local Illinois Extension office to
learn about field days and how to integrate
recommended practices in an operation.

Check out the Illinois Nutrient Loss
Reduction Strategy (NLRS) newsletter, blogs,
and podcasts to learn more and hear about
opportunities across the state. Listen to the
NLRS Episode 59, “When It Rains, It Pours:

Extreme Precipitation & Nutrient Loss.”
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+ Participate in the Community Collaborative
Rain, Hail & Snow Network (CoCoRaHS) to
track and access hyper-local precipitation
data by specific region.

+ Reach out to local Natural Resources
Conservation Service (NRCS) or Soil and
Water Conservation District (SWCD) offices
to learn more about available funding and
technical assistance programs to establish
practices.

+ Investigate private and non-profit
organizations that provide technical,
financial, and peer-to-peer learning
resources for soil conservation practices,
such as the Savanna Institute, the Illinois
Sustainable Ag Partnership (ISAP) Soil Health
Leadership Program, and American Farmland

Trust’s Farmer-Led Advances in Soil Health

(FLASH) Program.
/

About Extreme Weather: What
Illinois Farmers Need to Know

Extreme weather events, like dust storms,
heavy precipitation, and high winds, have
become more common in recent years.
These extreme weather events delay
timely field operations, including crop
planting, alter growing seasons, and can
cause dramatic soil and nutrient loss,
negatively affecting farm economics. As
these impacts continue to grow, the Illinois
agricultural community needs resources to
support adapting to these conditions and
farming through extremes. This series of fact
sheets was developed by Illinois Extension
to review available research and provide
evidence-based recommendations for best
practices to build farm resilience to extreme
conditions. Access series glossary and
additional fact sheets at

go.illinois.edu/CropsFactSheets.

University of Illinois Extension

Sources

American Meteorological Society. Rain. AMS Glossary of
Meteorology.

National Oceanic and Atmospheric Administration. Ask
a scientist: Extreme rainfall—why it happens and how we

predict it.

USDA Climate Hubs and Northern Institute of Applied
Climate Science (NIACS). 2020. Managing Croplandin a
Changing Climate: Midwest.

Dane Elmquist. University of Wisconsin-Madison Division
of Extension. Adaptation to extreme weather events with

cover crops.

Haimanot Getahun. (2022). Assessing the Effectiveness
of Winter Cover Crops for Controlling Agricultural
Nutrient Losses. Journal of the American Water Resources
Association. doi.org/10.1111/1752-1688.13058

U.S. Department of Agriculture Natural Resources
Conservation Service. Conservation compliance: Highly
erodible land and wetlands provisions.

Michael Ruppert et al. (2024). A menace to national
welfare reconsidered, part 1: Reviewing the costs of
erosion. farmdoc Daily.

Lois Yoksoulian. (2019, April 30). Excessive rainfall
as damaging to corn yield as extreme heat, drought.
University of Illinois Urbana-Champaign.

U.S. Food and Drug Administration. Guidance for industry:
Evaluating the safety of flood-affected food crops for
human consumption.

[llinois State Climatologist Office. Climate change in lllinois.

Samuel Haruna et al. (2022). Effects of cover crops on soil
hydraulic properties during commodity crop growing
season. Soil Use and Management.
doi.org/10.1111/sum.12803

Kelly Renwick et al. (2021). Long-term crop rotation
diversification enhances maize drought resistance
through soil organic matter. Environmental Research
Letters. doi.org/10.1088/1748-9326/ac1468

Patrick Weidhuner et al. (2026). Effect of long-term tillage
practices on soil physical properties, corn and soybean
yield, and nutrient balance. Field Crops Research.
doi.org/10.1016/}.fcr.2025.110210

Extreme Weather: What Illinois Farmers Need to Know: Heavy Rainfall Events


https://www.cocorahs.org/
https://www.cocorahs.org/
https://www.savannainstitute.org/illinois/
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2024-05-06-isap-soil-health-leadership-program
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2024-05-06-isap-soil-health-leadership-program
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2024-05-06-isap-soil-health-leadership-program
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2025-11-25-batch-and-grow-farmer-led-advances-soil-health-flash
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2025-11-25-batch-and-grow-farmer-led-advances-soil-health-flash
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2025-11-25-batch-and-grow-farmer-led-advances-soil-health-flash
http://go.illinois.edu/CropsFactSheets
https://glossary.ametsoc.org/wiki/Rain
https://www.noaa.gov/stories/ask-scientist-extreme-rainfall-why-it-happens-and-how-we-predict-it
https://www.noaa.gov/stories/ask-scientist-extreme-rainfall-why-it-happens-and-how-we-predict-it
https://www.noaa.gov/stories/ask-scientist-extreme-rainfall-why-it-happens-and-how-we-predict-it
https://www.climatehubs.usda.gov/sites/default/files/NIACS-NRCS%20CROPLAND%20Booklet_Midwest.pdf
https://www.climatehubs.usda.gov/sites/default/files/NIACS-NRCS%20CROPLAND%20Booklet_Midwest.pdf
https://cropsandsoils.extension.wisc.edu/articles/adaptation-to-extreme-weather-events-with-cover-crops
https://cropsandsoils.extension.wisc.edu/articles/adaptation-to-extreme-weather-events-with-cover-crops
https://doi.org/10.1111/1752-1688.13058
https://www.nrcs.usda.gov/getting-assistance/financial-help/conservation-compliance
https://www.nrcs.usda.gov/getting-assistance/financial-help/conservation-compliance
https://farmdocdaily.illinois.edu/wp-content/uploads/2024/03/fdd031424.pdf
https://farmdocdaily.illinois.edu/wp-content/uploads/2024/03/fdd031424.pdf
https://farmdocdaily.illinois.edu/wp-content/uploads/2024/03/fdd031424.pdf
https://news.illinois.edu/excessive-rainfall-as-damaging-to-corn-yield-as-extreme-heat-drought/
https://news.illinois.edu/excessive-rainfall-as-damaging-to-corn-yield-as-extreme-heat-drought/
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evaluating-safety-flood-affected-food-crops-human-consumption
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evaluating-safety-flood-affected-food-crops-human-consumption
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-evaluating-safety-flood-affected-food-crops-human-consumption
https://stateclimatologist.web.illinois.edu/climate-change-in-illinois/
https://doi.org/10.1111/sum.12803
https://doi.org/10.1088/1748-9326/ac1468
https://doi.org/10.1016/j.fcr.2025.110210

Laura Torppa et al. (2022). Alternative combinations of
tillage practices and crop rotations can foster earthworm
density and bioturbation. Applied Soil Ecology.
doi.org/10.1016/j.aps0il.2022.104460

Walter Andriuzzi et al. (2015). Anecic earthworms
(Lumbricus terrestris) alleviate negative effects of
extreme rainfall events on soil and plants in field
mesocosms. Plant and Soil.
doi.org/10.1007/s11104-015-2604-4

Andrea Basche et al. (2019). Comparing infiltration rates
in soils managed with conventional and alternative
farming methods: A meta-analysis. PLOS ONE.
doi.org/10.1371/journal.pone.0215702

Community Collaborative Rain, Hail & Snow Network.
CoCoRaHS: Community Collaborative Rain, Hail & Snow
Network.

Minasny, B. and McBratney, A.B. (2018), Limited effect of
organic matter on soil available water capacity. Eur J Soil

Sci, 69: 39-47. doi.org/10.1111/ejss.12475

Authors

Jessica Rudnick, Climate Resilience Specialist,
University of lllinois Extension

Talon Becker, Meagan Diss, Dane Hunter,

and Steve Brand, Commercial Agriculture
Specialists, University of Illinois Extension
Rachel Curry, Nutrient Loss Reduction Educator,
University of lllinois Extension

Trent Ford, State Climatologist, Prairie Research
Institute

Megan Weber, Program Coordinator, University
of lllinois Extension

Acknowledgment

The team would like to thank Madelynn
Wuestenberg, lowa State Extension; Chloe
Wardropper, University of Illinois Urbana-
Champaign Department of Natural Resources
& Environmental Sciences; Austin Pearson,
Purdue University Extension; Josh Bendorf,
University of Wisconsin Extension; and
Jonathan Coppess, University of lllinois
Urbana-Champaign Department of Agricultural
& Consumer Economics, for their thoughtful
peer reviews and recommendations for
improvement of the fact sheet. Thank you

to Hans Schmitz of the Indiana Ag Nutrient
Alliance for sharing photos for use.

Modified April 2026

Access series glossary and fact sheets

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

I Illinois Extension (

go.illinois.edu/CropsFactSheets >

College of Agricultural, Consumer and Environmental Sciences. University of Illinois, U.S. Department of Agriculture, Local Extension Councils Cooperating. University
of lllinois Extension provides equal opportunities in programs and employment. ©2026 University of lllinois Board of Trustees. For permission to reprint, revise, or

otherwise use, contact extension@illinois.edu.



https://doi.org/10.1016/j.apsoil.2022.104460
https://doi.org/10.1007/s11104-015-2604-4
https://doi.org/10.1371/journal.pone.0215702
https://www.cocorahs.org/
https://www.cocorahs.org/
https://doi.org/10.1111/ejss.12475
https://extension.illinois.edu/staff/jessica-rudnick
https://extension.illinois.edu/crops/staff/talon-becker
https://extension.illinois.edu/nwiardc/staff/meagan-diss
https://extension.illinois.edu/staff/dane-hunter
https://extension.illinois.edu/staff/steven-brand
https://extension.illinois.edu/nlr/staff/rachel-curry
https://directory.illinois.edu/detail?userId=twford@illinois.edu&widgetId=15
https://extension.illinois.edu/staff/megan-weber
https://extension.illinois.edu/blogs/nutrient-loss-reduction/2025-11-25-batch-and-grow-farmer-led-advances-soil-health-flash
mailto:extension%40illinois.edu?subject=

	_7ojghx37oygb

