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This discussion paper was developed by a national interdisciplinary team convened by
the Wisconsin-based Michael Fields Agricultural Institute and the National Center for
Appropriate Technology. The team, whose broad focus is measuring the societal
benefits of soil health, chose to begin with the question, “How do different
conservation/soil health-building practices reduce the amount and contamination of
water leaving farm fields from storms of differing severity and timing?”

This paper focuses on the practices and conditions that increase soil’s infiltration and
water holding capacity. A companion paper, Measuring Societal Benefits of Soil Health:
Cost Savings for Local Municipalities, Rural Communities, and States, is available at
this link. While these papers are grounded in research and fact, they were written not
as academic papers but rather to generate and inform discussion across disciplines,
agencies, and kinds of stakeholders about practical solutions to challenging
intersectional problems.

Executive Summary

e Throughout most of the U.S., rains are becoming less frequent but more intense,
leading to increased nuisance and large-scale floods.

e Especially in flood-prone areas with large agricultural zones upstream, soil
health practices have the potential to mitigate flood risk, and at the same time
reduce nutrient and sediment runoff and improve degraded soils.

¢ Healthy soil reduces flood risk because it increases soil’s infiltration and water
holding capacity.

¢ This is dramatically evidenced by case studies throughout the U.S. in which
farmers and ranchers use a suite of practices to improve soil health and greatly
increase infiltration and water-holding capacity.

e Evidence from peer reviewed literature confirms this, although the literature
shows more muted and scattered impact for two good reasons:

o First, most studies intentionally isolate one practice change at a time, which
limits the potential to recognize synergies and context-specific changes,
both of which are essential to maximize benefits.

o Second, case studies are chosen ex-post-facto, meaning practitioners with
the most dramatic results garner the most attention.

¢ Logically, soil health at scale can have large impacts on reducing flood risks
downstream, but there is scant research scaling soil health up to watershed
scale impacts.
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e We recommend two concurrent lines of research:

o First, improved hydrology models that better incorporate soil health as a
parameter.

o Second, watershed studies comparing either similar paired watersheds with
differing soil health, or watersheds pre vs. post large-scale soil health
changes

¢ Such research will help determine how and how much to invest in soil health to

mitigate impacts on downstream infrastructure and communities.

Introduction

After rain falls on soil, it will either be infiltrated into that soil or remain on the surface to
pond and then run off. Water that runs off soil carries sediment (displaced soil) and
nutrients with it, simultaneously degrading the health of the soil and off-site
environments. Runoff water can result in flooding, pollution of aquatic environments, and
degraded quality of water for human consumption and recreation. The problems caused
by runoff will increase with rainfall patterns that are projected under climate change - less
frequent rainfall in greater volumes.1 A chief solution to low infiltration rates that cause
runoff is to improve the health of our soils, since healthy soils have greater amounts of soil
carbon, better structure, and more pores to accept and store rainfall while also allowing it
to drain. Much of our agricultural land has been degraded and left unhealthy, but
reversing this can be done by adhering to soil health management principles. The
principles of soil health management are to reduce disturbance as much as possible,
diversify plants, keep living roots in the soil whenever possible, keep soil covered, and
include grazing animals when possible.

Given that our agricultural soils have lost about half of their organic matter—the basic
workforce and materials for healthy soils—there is much room for soils to be regenerated.
Managing for soil health holds great promise for increasing the rate at which water
infiltrates into soil, and the amount of water that soils can hold, thereby reducing off-site
hazards such as flooding and water contamination. Although scientists and soil health
practitioners have a solid grasp of the generalities surrounding the biophysical dynamics
that relate changes in management to the off-site benefits that those managements
convey, these relationships are far from simple. Some answers are found in scientific
literature and others from the narratives of those who have implemented changes on their
farms or ranches and witnessed the outcomes. The goal of this work is to illuminate what
we do and don’t know about the biophysical relationships between soil health and off-site
water quantity and quality. While this work focuses on off-site water quantity, water
quality is highly related. The quantity and speed of water leaving a site directly influence
the nutrient and sediment runoff, so that the same mechanisms that reduce runoff
quantity improve downstream water quality.
























