
The USDA Southern Plains 
Climate Hub

Jean L. Steiner
USDA ARS Grazinglands Research Laboratory, 

El Reno OK



Further down the page:



Seven Climate Hubs, three sub-Hubs 
managed out of the USDA Office of the Chief Economist

http://www.usda.gov/oce/climate_change/regional_hubs.htm



Federal Partnerships



Southern Plains 
Climate Hub Partnerships

NP Hub

Other 
Hubs

SE Hub



Drought in Southern Plains





One of the 2014 Dust Storms in Oklahoma

One of many Dust Storms in Oklahoma in 2014



Long-term groundwater 
height anomaly across 

U.S. 

(Famiglietti and Rodell, 2013).



Climate is not constant, never has been,
never will be.

*

The rate of change varies,
driven by many different factors.

*

During the mid-20th century,
the rate of change was slow, and

a number of bad habits became entrenched.
*

Climate change in Southern Plains over the last 15 
years has been relatively subtle – primarily
shifts in odds toward unfavorable weather.



Recent and ongoing weather changes:

• Change:  Shifts in the patterns of rainfall
– Changes in the intensity of rainfall, such that more of 

the rain falls as intense events.
– Changes in spring and fall “wet seasons” (no longer 

dependable).

• Impacts: “drought punctuated by flood”
– Increased frequency/duration/intensity of droughts.
– Increased erosion and flash flooding.
– Increased frequency of wildfire conditions.
– Winter wheat no longer a dependable forage for cattle.



Recent and ongoing weather changes:

• Change:  Longer growing seasons, with spring 
coming earlier, autumn lasting longer.

• Early spring growth comes with higher risks 
from late season frosts. 

• Impact:  Transpiration begins earlier in the 
year, using up stored soil water sooner, and 
demand lasts longer, increasing the odds that 
agricultural drought (dry soils) will develop.



Recent and ongoing climate changes (cont.)

• Change:  Warmer overnight lows in the winter.

• Impacts:  
– Cool season crops may not go dormant 

(winter wheat may not vernalize), also tend 
to mature earlier, leaving them more 
vulnerable to drought and late spring freezes.

– Agricultural pests, diseases, and weeds have 
moved northward and to higher altitudes.



Recent and ongoing climate changes (cont.)

• Change:  More frequent strong temperature 
swings, especially in autumn/winter/spring, 
including more frequent mid-April hard freezes.

• Impacts:  
– More frequent “unseasonable” stresses on all 

plants and animals.
– Significant damage to winter wheat and 

other spring-blooming trees and crops.



Adaption strategies for agriculture in the 
Southern Plains

First, hang onto the topsoil we have, and capture as 
much of the rainfall as we can.  Consider:

• Go no-till as much as possible
(goals – minimize wind and water erosion, 
increase percentage of rainwater going into the 
root zone, improve soil health).

• Use cover crops when it makes sense to do so 
(ex:  late spring/early summer rains), that also 
give something back to the soil (legumes?).



Adaptation Strategies, cont.
Second, be smart about how we use our resources 

GIVEN highly variable and unseasonable weather:
• Choose cultivars with more “forgiving” weather 

requirements from planting through harvest. 
• Plant dual-use crops (for example, graze/grain, 

graze/bioenergy).
• Take soil water conditions and weather/climate 

forecasts into account before: 
a) initiating any “prescribed” crop rotation,
b) disturbing the soil, 
c) selecting or applying soil amendments, 

nutrients, herbicides, pesticides.



Third, rethink risk and reward across the board:
• Develop agile plans that take advantage of “good” 

weather, and minimize losses due to “bad” 
weather.

• Diversify as much as possible, generating multiple 
crops/products, to balance risk and return as we 
do in financial markets.

• Seriously consider using available insurance and 
investment (ex: futures) instruments.

• Make sure that if the worst weather happens, 
you at least break even on each enterprise every 
year.

Adaptation Strategies, cont.



• Land Grant University Extension programs at OSU, 
KSU, Texas AgriLife

• Presentations and Listening Sessions with producer 
groups

• Partnering with soil health initiatives or outreach 
with NRCS, Extension, or producer groups.

• Partnering with EPA, state agencies, and NRCS PL566 
watershed program for water supply pilot projects

• Exploring collaborative research within the region. 
• Next generation STEM education

SP Climate Hub Partnerships



• Are there tools or information that the 
Climate Hub can help develop?

• Is there information from the Ogallala Project 
that can be disseminated through the 
Climate Hub? 

• How do we want to work together in the 
future?  

SP Climate Hub & Ogallala Project 



Agriculture has always been
a risky business in the Southern Plains.

But it is now more risky than
it was even 15 years ago.

How can we work together to help 
Southern Plains agriculture adapt, 

to turn a profit in agriculture while also 
taking care of our resources,

despite the changing weather?



Dr. Jean L. Steiner
jean.steiner@ars.usda.gov

Dr. Jeanne M. Schneider (retired)
jeanne.schneider@mac.com

405-262-5291

http://www.usda.gov/oce/climate_change/regional_hubs.htm

Southern Plains Climate Hub Lead Vacancy: 
https://www.usajobs.gov/GetJob/ViewDetails/396403500
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https://www.usajobs.gov/GetJob/ViewDetails/396403500
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