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Topics/Agenda

• A brief Background of USDA Climate Hubs
• Partners, Executive Committee and Steering Committee
• More on the Midwest Climate Hub

• Tools
• Climate Issues
• Current Conditions
• Drought/El Niño
• Outlook and more
• For More Information

• Resources
• Website
• Contact Info



Intro to Climate Hubs

Assessments and 
Syntheses

Delivering relevant 
information

Outreach and Education
Enabling climate-informed 

decisions

Technical Support
Facilitating engagement, 
discovery and exchange
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Here in the Midwest…

Our Goal 

To provide information to 

help producers cope with 

climate change through 

linkages of research, 

education and partnerships 

in a region that represents 

one of the most intense 

areas of agricultural 

production in the world.



TOOLS
Let us know if you have other needs….



Soil Temperature Climatology (ver. 1)

https://mrcc.purdue.edu/clim/Soil-T



Soil Temperature Climatology (ver. 1)

https://mrcc.purdue.edu/clim/Soil-T

• Focus on average dates (50 F – spring and 
fall)

• Soil freeze dates – much more variable

• Watch for spring webinar
• https://www.climatehubs.usda.gov/hubs/midwest/tools/tracking

-soil-temperatures-north-central-united-states

•
• Additional updates to the product

– Changes over time

– Data availability

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatehubs.usda.gov%2Fhubs%2Fmidwest%2Ftools%2Ftracking-soil-temperatures-north-central-united-states&data=05%7C02%7Cdennis.todey%40usda.gov%7Cb71a441d1926444fb1f408dc4d338957%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638470130967924068%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=UOO%2Fr7Vt6PpNXCWH1q68gdKZ7untBqvIjnlpcGUDElc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatehubs.usda.gov%2Fhubs%2Fmidwest%2Ftools%2Ftracking-soil-temperatures-north-central-united-states&data=05%7C02%7Cdennis.todey%40usda.gov%7Cb71a441d1926444fb1f408dc4d338957%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638470130967924068%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=UOO%2Fr7Vt6PpNXCWH1q68gdKZ7untBqvIjnlpcGUDElc%3D&reserved=0


Regional Frost-Free Season Change

https://mrcc.purdue.edu/freeze/freezedatetool.html 

Fall – First 28 F Day Trend

Spring – Last 28 F Day Trend

https://mrcc.purdue.edu/freeze/freezedatetool.html


Regional Frost-Free Season Change

• Growing season length

• Statistical significance

• Various temperature cut-offs.

• Understand season lengths

• Regional variations

https://mrcc.purdue.edu/freeze/freezedatetool.html 

Growing Season Length Trend

https://mrcc.purdue.edu/freeze/freezedatetool.html


CLIMATE ISSUES AND AGRICULTURE
What is happening?



https://naldc.nal.usda.gov/catalog/7201760 

Climate Change Indicators for 
Agriculture

ISU Extension Agronomy Fall 
Meeting

22 September 2020

Dennis Todey
USDA Midwest Climate Hub

https://www.usda.gov/sites/default/files/d
ocuments/climate_indicators_for_agricultu

re.pdf

https://naldc.nal.usda.gov/catalog/7201760
https://www.usda.gov/sites/default/files/documents/climate_indicators_for_agriculture.pdf
https://www.usda.gov/sites/default/files/documents/climate_indicators_for_agriculture.pdf
https://www.usda.gov/sites/default/files/documents/climate_indicators_for_agriculture.pdf
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Climate Hub – Ongoing Projects

https://www.climatehubs.usda.gov/hubs/midwest/topic/assess
ing-impacts-climate-change-midwest-agriculture 

Minnesota released last week

https://www.climatehubs.usda.gov/hubs/midwest/topic/assessing-impacts-climate-change-midwest-agriculture
https://www.climatehubs.usda.gov/hubs/midwest/topic/assessing-impacts-climate-change-midwest-agriculture


Precipitation Change 



Iowa July Precipitation



Temperature Change

• Warming 
• Winter
• Nights

• Adds livestock/human stress
• Push GDD accumulation/ 

phenological state
• Does help increase frost free 

season period



Basso et al. 2021
https://www.nature.com/articles/s41467-021-21763-7 

Trend to drier air – higher PET. 

30 Year Trend (Summer VPD and PET)



CURRENT CONDITIONS
Where do we stand right now?



Winter Recap

https://www.ncei.noaa.gov/access/monitoring/us-maps/ 

Winter near warmest/warmest on record  Variable 
precipitation.

https://www.ncei.noaa.gov/access/monitoring/us-maps/


Precipitation (30 days)

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps 

Dry conditions continue (north) – some 
improvement (south).  

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps


Precipitation (12 months)

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps 

Longer term dry issues.  

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps


Soil Temperature

https://mrcc.purdue.edu/RMP/currentMaps
https://mesonet.agron.iastate.edu/agclimate/soilt.php  

https://mrcc.purdue.edu/RMP/currentMaps
https://mesonet.agron.iastate.edu/agclimate/soilt.php


Modeled Soil Moisture

https://weather.msfc.nasa.gov/sport/case_studies/lis_CONUS.html 
https://www.cpc.ncep.noaa.gov/products/Drought/Monitoring/smp_new.shtml# 

https://weather.msfc.nasa.gov/sport/case_studies/lis_CONUS.html
https://www.cpc.ncep.noaa.gov/products/Drought/Monitoring/smp_new.shtml


Soil Moisture (NASS)

• Iowa and Plains decent amounts S-
VS according to NASS reports

• Much less east

https://agindrought.unl.edu/Other.aspx 

https://agindrought.unl.edu/Other.aspx


ET

https://psl.noaa.gov/eddi/#current_conditions 

• ET – EDDI product eased since last 
month but still D2-D3 category 
common

• Plains not quite as significant.
• Amounts pushing 2” possible south

Evapo-transpiration

https://psl.noaa.gov/eddi/#current_conditions


Evaporation Growing Season 2023

https://psl.noaa.gov/eddi/#current_conditions 

Very dry conditions continue. 

Evaporative demand adding to the issue

Winter warmth also helps dry soils some. 

https://psl.noaa.gov/eddi/#current_conditions


Precipitation (departure last 3 years)

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps 

https://hprcc.unl.edu/maps.php?maps=ACISClimateMaps


DROUGHT
Climate context



Drought Monitor

https://droughtmonitor.unl.edu 

https://droughtmonitor.unl.edu/


Drought Monitor

https://droughtmonitor.unl.edu 

https://droughtmonitor.unl.edu/


https://droughtmonitor.unl.edu

Drought-context

• Corn Belt persisting 
drought conditions

• Iowa in drought since 
July 2020.  196(?) weeks



https://www.extension.iastate.edu/agdm/crops/pdf/a1-12.pdf

Climate/Drought – Yield Impacts?



https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx
https://www.cocorahs.org/ 

Things you can do - reporting

https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx
https://www.cocorahs.org/


Crop Planted (NASS)

.  

• A little planting activity
• Corn
• Oats
• Spring wheat

https://agindrought.unl.edu/Other.aspx



EL NIÑO – SO LONG….
Climate context



Strong El Niño

• Current status – El Niño
• Weakening in the spring
• Unlikely to affect 

summer
.

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/ 

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/


ENSO Probabilistic Forecast

• Current status – El Niño
• Weakening through spring
• Neutral into early summer
• La Niña likely by end of 

summer.

• Recent research hints at 
these rapid transition 
summers more likely being 
warmer than average.

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml 

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml


OUTLOOKS
A look ahead



Climate Outlooks

• 6-10 and 8-14 day updated daily

• Monthly updated 2x/month

• Longer range updated monthly

• Based on probabilities

• Good to have ag interpretation

• Check Midwest Climate Hub 
website for ag interpretation



7-day Quantitative Precipitation Forecast         

http://www.wpc.ncep.noaa.gov/qpf/day1-7.shtml 

http://www.wpc.ncep.noaa.gov/qpf/day1-7.shtml


8-14 Day Temp. and Precip. Outlook

http://www.cpc.ncep.noaa.gov/ 

http://www.cpc.ncep.noaa.gov/


30 Day Temp and Precip. Outlook

http://www.cpc.ncep.noaa.gov/ 

30 day outlook for April – likely warmer again.  
Hints toward above average precip.

http://www.cpc.ncep.noaa.gov/


90 Day Temp and Precip. Outlook

http://www.cpc.ncep.noaa.gov/ 
El Niño-weakening –.  Slightly more likely warm.  No 
indications on precipitation.

http://www.cpc.ncep.noaa.gov/


Seasonal Outlook for July-September

https://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.php 

• Summer - more likely La Niña.  
• How much drought continues?  What other develops? 

https://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.php


Summary

• Conditions

• Drought continues into year 4

• Some recent recovery in places

• Deeper soil profile likely still dry

• El Niño weakening

• Outlooks

• El Niño will weaken though 
spring – likely La Niña by late 
summer

• Drought recovery (some but 
marginal)

• Spring planting less likely major 
wetness slowdowns.

• Increased chance of warmer 
summer

• Summer precip still in question



Recommendations

• Strongly consider yield goals –
fertilizer recommendations (soil 
moisture recovery could limit)

• Increased chance of heat –
increases water use.  Increasing 
risk of crop stress in dry areas.

• Mixed message by location.

• Soil management – tillage loses 
soil moisture.

• If depending on a water source 
(irrigation/livestock etc.) – check 
its level and develop alternate 
plans

https://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/co
lor/churchill.php 

https://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.php
https://www.cpc.ncep.noaa.gov/products/predictions/multi_season/13_seasonal_outlooks/color/churchill.php
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Useful Resources Historical Climate Data

NCEI Climate at a Glance

Midwestern Regional 
Climate Center

Find all links at 
tiny.cc/acj1vz

Plus, NRCS Climate 
Quick Reference 
Guides (Counties)
https://webapps.jorn
ada.nmsu.edu/climat
e-quick-guides/ 

https://webapps.jornada.nmsu.edu/climate-quick-guides/
https://webapps.jornada.nmsu.edu/climate-quick-guides/
https://webapps.jornada.nmsu.edu/climate-quick-guides/
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Useful Resources Recent/Current Conditions

Find all links at 
tiny.cc/acj1vz
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Useful Resources Forecasts and Outlooks

Find all links at 
tiny.cc/acj1vz



Midwest and Great Plains 
Climate-Drought Outlook

15 September 2016

Virga near Huron SD – Author Photo

Photo taken Feb 19, 2013

https://www.drought.gov/drought/dews/m
idwest/reports-assessments-and-outlooks 

http://www.hprcc.unl.edu/rccs.php
https://www.drought.gov/drought/dews/midwest/reports-assessments-and-outlooks
https://www.drought.gov/drought/dews/midwest/reports-assessments-and-outlooks


@USDAClimateHubs
@dennistodey

https://www.climatehubs.usda.gov/hub
s/midwest 

https://www.climatehubs.usda.gov
/newsletter-signup 

National Laboratory for Agriculture and the Environment
Attn: Midwest Climate Hub

1015 N University Blvd
Ames, Iowa 50011-3611

MidwestClimateHub@usda.gov 

For More Information

Dennis Todey, Director

515-294-2013

Dennis.todey@usda.gov

Laurie Nowatzke – Coordinator
515-294-0213

Laurie.Nowatzke@usda.gov 

Melissa Kadolph – Admin

Melissa.Kadolph@usda.gov

Adam Reed – NRCS Co-Lead

Adam.Reed@usda.gov 

Josh Bendorf – Ag meteorologist

Becca Rooney – Crops/Forestry

Ryan McCoy – Evaluation

Moses Wanyakha – Program Assessment

https://www.climatehubs.usda.gov/hubs/midwest
https://www.climatehubs.usda.gov/hubs/midwest
https://www.climatehubs.usda.gov/newsletter-signup
https://www.climatehubs.usda.gov/newsletter-signup
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