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A Labor of Love: Supporting ranchers and range managers with the
South Dakota Drought Tool

For 25 years, ranchers in South Dakota have used the South  the literature and identifying what environmental factors

2026

Dakota Drought Tool to estimate forage productivity of influenced forage productivity. For example, he saw that
grazing lands. This crucial information helps them gauge precipitation from the past two years affected current year
whether to increase or decrease their herd size the following  productivity but saw that last year’s precipitation would
year. Management agencies also use the South Dakota have a greater effect on that productivity than precipitation

Drought Tool to determine forage productivity of the lands ~ from two years ago.”

they manage to balance the needs of livestock and wildlife. The Math Behind Predicting F
Stan Boltz, a regional soil health specialist with the Natural e ma elin redicting rorage

Resources Conservation Service (NRCS), developed the PI‘O[IlIGtIVIty
Drought Tool to fulfill an unmet need he observed when Although the South Dakota Drought Tool has been
working with ranchers. favorably received and demonstrated its validity through

use, the science underlying the tool wasn’t documented.
“We told Stan we need to get his brain in mathematical
format so that people can understand what he developed,”
Ott says.

“Stan was well-respected in understanding the producer’s
needs,” explains Jackie Ott, a Research ecologist with the
Forest Service Rocky Mountain Research Station based
in Rapid City. “He came up with this tool after reading

South Dakota Grasslands Productivity Outlook
Current Status as of May 1, 2026

: '

Percent of Normal Forage Production
<70% 85% 95%  100% >

N

Drought Drought Risk Normal
USDA Natural Resources Conservation Service A
@ U-S. DEPARTMENT OF AGRICULTURE

The South Dakota Drought Tool depicting where forage production would be reduced within the State as of May 1, 2026. The tool can be
used for current and future predicted status so private land ranchers and public land managers can make crucial decisions for stocking
capacities on their land.
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http://www.nrcs.usda.gov/sites/default/files/2026-04/South%20Dakota%20Drought%20Tool%20Instructions%20April%202026.pdf

She, along with Shannon Kay, a Statistician with Rocky
Mountain Research Station, and Emily Helms Rohrer, the
State Rangeland Management Specialist with the NRCS,
worked with Boltz to describe the mathematical equations
underlying the tool and validate its outputs against actual
forage productivity totals.

This work was not straightforward because the Drought
Tool model consists of three sub-models that account for
the east-to-west precipitation gradient that occurs across
the State and has been revised over the years.. Through
the validation process, the team improved the model by
incorporating better estimates of long-term productivity
based on soil types. “The model actually predicts what
producers often observe,” Ott explains.

The tool is very user focused. Rohrer says, “Ranchers can
put in their own precipitation data to localize for their
specific microclimate”

A Tool That Builds Cooperation

Ott recalls Boltz being amazed upon seeing the
mathematical equations that underline what he intuitively
developed based upon his literature review. Boltz
unexpectedly passed away before seeing the publication of

South Dakota Drought Tool: Current Model and Validation,

yet his work continues to have positive impacts beyond

the ranching community. The use of the Drought Tool

has improved cooperation between ranchers and wildlife
managers when cattle and wildlife use the same landscape
for forage. And it’s why agencies and organizations such

as the South Dakota Game, Fish, and Parks and the Rocky
Mountain Elk Foundation provided funding for Ott and the
team to develop the Drought Tool publication.

Ott describes Boltz’s development of the South Dakota
Drought Tool as a labor of love. “Stan could have just
consulted as needed when producers had questions, but he
wanted to come up with a solution that explained things
that producers were observing,” she says. “Developing this
tool was going above and beyond what his job required.”
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In memoriam—We dedicate this work to Stan Boltz for

his dedication and leadership in rangeland management
in South Dakota and the greater northern Great Plains
region. This drought tool was conceived and implemented
by Stan to enable managers to better predict drought
conditions in the State of South Dakota. As he was able

to easily relate the model to on-the-ground practical
measurements, this tool made a lot of sense to land
managers and was readily adopted throughout the State.
Stan will be missed by many in the rangeland community.

MANAGEMENT IMPLICATIONS

« The South Dakota Drought Tool provides peak and
monthly forage production estimates for the entire
state of South Dakota and allows users to customize the
precipitation values for their location.

+ Private land ranchers and public land managers can use
the Drought Tool to estimate the carrying capacity of
landscapes that are grazed by both wildlife and livestock.

+ The South Dakota Drought Tool can inform drought
contingency plans that many ranchers develop to manage
their lands and livestock.

» The South Dakota Drought Tool provides the data for
monthly “current status” and “projected status” maps
that are updated monthly on the South Dakota NRCS
website to provide a quick snapshot of conditions
throughout the year.

Lead Scientists

Jacqueline Ott is a Research Ecologist at the Rocky Mountain
Research Station.

Emily Helms Rohrer is the State Rangeland Management
Specialist for the Natural Resources Conservation Service in
South Dakota.

Andrea Watts is the author of this publication.

FURTHER READING

Ott, J.; Boltz, S.; Kay, S.; Helms Rohrer, E.; 2025. South Dakota
Drought Tool: Current Model and Validation. Gen. Tech. Rep.
RMRS-GTR-447. Fort Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research Station. 53 p.

Rocky Mountain Research Station researchers work at the
forefront of science to improve the health and use of our

Nation’s forests and grasslands. More information about Forest
Service research in the Rocky Mountain Region can be found
here.

The USDA Natural Resources Conservation Service (NRCS) helps
America’s farmers, ranchers, and forest landowners protect
natural resources on private lands by providing technical
expertise and voluntary conservation programs. NRCS
employees work with producers, conservation districts, and
partners in every state and territory. To learn more, visit www.
nrcs.usda.gov or one of 2,300 USDA Service Centers nationwide.
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