How to Address Drought? Start with the Soil!
Healthy Soils Article #1
Water is life. It’s a simple phrase, yet few people truly think about it. We drink it. We use it to
grow our food, to clean ourselves, to flush wastewater, and to generate electricity. The World
Economic Forum has declared that water “is a unique resource that underpins all drivers of
growth – be it agricultural production, energy generation, industry, or manufacturing.”1
But with almost 8 billion people on the planet, our freshwater resources are increasingly strained.
And that’s before we factor in climate change. As temperatures have warmed over the past
century, the prevalence and duration of drought has increased in the western United States.2 In
2011, Texas had the driest year since 1895, which led to an estimated $8.7 billion in agriculturerelated losses.3 Droughts and heat waves each can individually cause significant adverse impacts;
and when they occur together, the effects are even more devastating.4 A recent study concluded
that the frequency of compound dry and hot extremes has increased substantially in the past
decades, with an “alarming increase” in dry-hot extremes.5
Climate models unanimously project increased drought in the Southwest, which is considered
one of the more sensitive regions in the entire world for increased risk of drought caused by
climate change.6 The 2017 Texas State Water Plan estimates that Texas could have a statewide
water shortage that would cost $151 billion in estimated economic losses by the year 2070.7 If no
additional water supplies are developed, water users face a potential water shortage of 4.8
million acre-feet per year in 2020 and 8.9 million acre-feet per year in 2070 in the event of a
repeat of the drought of record.8
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Agriculture plays a dual role in the water crisis. Currently, the agricultural sector uses almost 70
percent of global water.9 Water is needed to grow food for human consumption. Yet, as a major
water user, agriculture competes for water that could be used for drinking and other basic needs
as well. Reducing the demand for irrigation would free up more water for other uses, while still
providing the basic necessity of food.
Yet how to do so? Many in government, academia, and business have touted genetically
engineered crops as the road to a water-smart agricultural future. But despite decades of
expensive research and supposed breakthroughs in identifying the genes for drought tolerance,10
so far this has borne no fruit. Greater success has been made through regular hybridization, as
well as improvements in irrigation technology – yet these are far from enough.
A better, more cost-effective solution exists: healthy soils.
Before we discuss how healthy soils can address our water crisis, first we have to discuss what
that term means. Healthy soil is soil with a complex community of microorganisms -- bacteria,
fungi, algae, protozoa, nematodes, and other tiny creatures. These microorganisms, which make
up a significant portion of what is termed “organic matter,” enhance the soil’s capacity to
function as a biological system. This in turn improves the soil structure and water- and nutrientholding capacity. Practices such as managed grazing to allow pasture recovery, keeping the soil
covered with organic matter, minimizing soil disturbances on cropland through no-till or
minimal tillage practices, and minimizing the use of synthetic chemicals, all contribute to healthy
soils.
So, what do healthy soils offer for our water crisis? Put simply, healthy soils act as a sponge,
easily capturing water during rainfalls and storing it for slow release as needed. By holding on to
the water, healthy soils reduce irrigation demand, improve drought resilience, and mitigate
downstream flooding.
The USDA Natural Resource Conservation Service videoed a simple experiment in which they
measured how long it takes for a given amount of water to infiltrate the ground. It took 31
minutes for tilled cropland to soak up the water. Conventionally grazed pastures took only 7
minutes – showing the significant advantage of not tilling. But rotationally grazed pasture was
able to absorb the water in just 10 seconds.11
Consider what sort of difference that rate of water absorption makes when an area is drenched
with torrential rains, which would create erosion and flooding on the tilled cropland – but be
soaked up by the healthy soils of rotationally grazed pastures. Or what it means in the midst of a
drought, when every drop of water is desperately needed.
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Of the farmers and ranchers across Texas who are already implementing soil health practices,
one of the best documented, in terms of the impacts on water, is the Bamberger Ranch. When it
was purchased in 1969, there were no permanent water sources on the 5,500 acre ranch. Multiple
attempts to drill wells 500 feet deep resulted in no water. As a result of a combination of brush
removal, the replanting of native grasses, and adaptive grazing management, there are now
multiple stock tanks, flowing creeks, and 11 permanent artesian springs on the property. The
major spring produces an average of 3 gallons per minute and furnishes all the water used for
agriculture, three households, and an education center. Overflow from this spring along with
other smaller springs and seeps produce the headwaters of Miller Creek which flows into the
Pedernales River, which then flows into the Colorado River, the surface supply for the City of
Austin 60 miles away. (http://bambergerranch.org/our-story)
The long-term impacts of healthy soil practices are also evident in The Farming Systems Trial at
Rodale Institute, America’s longest running, side-by-side comparison of organic and
conventional chemical agriculture. Their 30-year report found that the water volumes percolating
through soil were 15-20% higher in the organic systems than the conventional system. “Rather
than running off the surface and taking soil with it, rainwater recharges our groundwater reserves
in the organic system, leaving soil in the fields where it belongs.”12 Given that, it is not
surprising that the field trials show that organic crops have higher yields, up to 40% greater, than
conventional in drought years.
The potential for improvement in Texas is significant. The NRCS has said that every one percent
increase in organic matter results in as much as 25,000 gallons of available soil water per acre.
There are 126.5 million acres in agricultural production in Texas.13 If the land was managed to
produce healthy soils – just enough for a one percent increase in organic matter – that land could
provide as much as 3.1 trillion gallons of additional stored water. Since a significant portion of
Texas agricultural lands are low in organic matter and our state has the greatest acreage of
degraded rangelands in the country,14 there are millions of acres that could feasibly see increases
of several percentage points in organic matter with good management over time.
Given all this, why isn’t there more discussion about healthy soils, both in academia and in
government? Why aren’t more farmers and ranchers implementing healthy soils practices in their
management systems? The answer is actually a complex mix of money, power, and human
psychology, which we’ll delve into in a future article in this series. Stay tuned!
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