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Further Information & Partners
• Today’s and Past Recorded Webinars:

• MRCC - https://mrcc.purdue.edu/webinars
• HPRCC - https://hprcc.unl.edu/webinars.php

• Next Webinar:
• Thursday, November 21, 2024 (1 PM CT) – Kenny Blumenfeld, Minnesota State Climate Office

• Agency URLs
• National Centers for Environmental Information: https://www.ncei.noaa.gov/
• National Drought Mitigation Center: https://drought.unl.edu/
• National Integrated Drought Information System (NIDIS): https://www.drought.gov/
• NOAA’s Climate Prediction Center: https://www.cpc.ncep.noaa.gov/
• Regional Climate Centers

• High Plains Regional Climate Center: https://hprcc.unl.edu/
• Midwestern Regional Climate Center: https://mrcc.purdue.edu

• State Climatologists: https://stateclimate.org/
• USDA Midwest Climate Hub: https://www.climatehubs.usda.gov/hubs/midwest Photo Credit: Jeff Burbrink, Purdue Extension

https://mrcc.purdue.edu/webinars
https://hprcc.unl.edu/webinars.php
https://www.ncei.noaa.gov/
https://drought.unl.edu/
https://www.drought.gov/
https://www.cpc.ncep.noaa.gov/
https://hprcc.unl.edu/
https://mrcc.purdue.edu/
https://stateclimate.org/
https://www.climatehubs.usda.gov/hubs/midwest
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Photo Credit: Ketzel Levens, NWS Duluth. The Encampment River is experiencing low 
water flow due to ongoing drought conditions affecting Minnesota's North Shore.



Temperatures
September 2024 Final Data Disclaimer: Data are considered preliminary until the final data 
are released by the National Centers for Environmental Information (NCEI). Located in 
Asheville, NC, NCEI was significantly impacted by the remnants of Hurricane Helene, and data 
services have not yet been restored.



September Preliminary Temperatures

Preliminary Avg Temperatures
• Most states experienced Top 50 warmest Septembers on record. ND and MN recorded warmest September on record, 

with departures over 5F above normal.
• 53 weather stations with 90+ years of data set new warmest September records, mainly in CO, NE, MI, MN, ND, SD, WI, 

& WY.

Obtained from Iowa Environmental Mesonet. 

Presenter Notes
Presentation Notes
September 2024 saw exceptionally warm temperatures across the North Central Region of the United States, with the northern states experiencing the most significant anomalies. The majority of states in this region recorded one of their top 50 warmest Septembers on record, with North Dakota and Minnesota breaking their all-time records for the month.

Temperature departures were particularly striking in the Dakotas, Wyoming, and Minnesota, where average temperatures soared more than 6°F above normal. The unusually high daytime temperatures contributed more significantly to these averages than nighttime lows.

The warmth was so remarkable that 53 weather stations with at least 90 years of data recorded their highest-ever September temperatures. These record-breaking stations were primarily concentrated in eight states: Colorado, Nebraska, Michigan, Minnesota, North Dakota, South Dakota, Wisconsin, and Wyoming.

https://mesonet.agron.iastate.edu/plotting/auto/?_wait=no&q=24&which=cd&csector=conus&var=avgt&w=rank&p=month&year=2024&month=9&sdate=2024%2F09%2F12&edate=2024%2F10%2F10&cmap=RdBu&_r=t&dpi=100&_fmt=png


Sept. Max Temperature Threshold Records

Number of Days with Temperature greater than or equal to 80F
• Dozens of stations recorded more than 20 days with maximum temperatures reaching or exceeding 80F, most of which in the 

northern extent of the region. This was a record for many stations!

Obtained from Southern Regional Climate Center’s Climate Perspectives

Presenter Notes
Presentation Notes
The exceptional warmth in September 2024 was not just about higher average temperatures; it also manifested in an unusual persistence of warm days. Numerous weather stations across the North Central Region, particularly those in the northern areas, logged an extraordinary number of hot days. Specifically, dozens of stations recorded more than 20 days where maximum temperatures reached or surpassed 80°F.

This prolonged period of warmth was unprecedented for many locations. In fact, the frequency of these warm days set new records at numerous weather stations throughout the region. This pattern of sustained high temperatures, especially in the northern parts of the area.



October Temperatures
Obtained from Midwestern Regional Climate Center’s cli-MATE

Presenter Notes
Presentation Notes
The warmth extended into the first half of October, as shown by the maps depicting temperature departures from the average across the North Central United States from October 1 to October 15, 2024. Most of the region experienced above-normal temperatures, with the most significant anomalies in the western areas, particularly Montana, Colorado, and Wyoming, where temperatures were notably higher than the 1991-2020 average.

The maps also highlight pronounced departures in average maximum temperatures, with some areas in the west seeing deviations up to 16°F above typical values. This indicates a period of unusually warm weather, especially during daytime highs, affecting much of the northern and central United States.

Several states, including Nebraska and Kansas, experienced unusually late 100°F days, breaking records by over a week in some cases. Despite this warmth, recent mornings have seen widespread freezes, with temperatures dropping well below 28°F (a killing freeze). This occurred about a week later than usual in the northern parts of the region and a week earlier in the southern areas.

Large temperature swings between daytime highs and nighttime lows as a result of low humidity.

https://mrcc.purdue.edu/CLIMATE/


Precipitation & Lack of Clouds
September 2024 Final Data Disclaimer: Data are considered preliminary until the final data 
are released by the National Centers for Environmental Information (NCEI). Located in 
Asheville, NC, NCEI was significantly impacted by the remnants of Hurricane Helene, and data 
services have not yet been restored.



September Preliminary Precipitation

Preliminary Precipitation Ranks
• Many states recorded top 5 or 10 

driest Septembers on record, with 
departures reaching more than 2 
inches below normal. NE driest ever 
recorded. 52 stations with 90+ years 
of records observed their driest 
September on record.

• KY recorded third wettest September 
on record, largely due to Helene 
(more on this later).

• Longest dry streaks (<0.01 inches), 
exceeding 15 days, occurred in NE, 
IA, IL, and IN.

• Notably, Redwood Falls and Canby, 
MN, went the entire month with less 
than 0.01 inches of measured 
precipitation.

Obtained from Iowa Environmental Mesonet. 

Presenter Notes
Presentation Notes
The region experienced significant dryness, with precipitation departures exceeding 2 inches below normal in Iowa, Minnesota, Wisconsin, and Michigan. In contrast, Kentucky received over three inches above normal rainfall due to the remnants of Hurricane Helene. Nebraska recorded its driest September on record, while Iowa and Michigan had their second driest. Kentucky experienced its third wettest September on record. Many states reported top 5 or 10 driest Septembers ever. Additionally, 52 stations with over 90 years of data observed their driest September, primarily in the Plains and western Midwest. The dryness was marked by extended dry spells, with Nebraska, Iowa, Illinois, and Indiana experiencing more than 15 consecutive days with less than 0.01 inches of precipitation. Notably, Redwood Falls and Canby, MN recorded almost no measurable precipitation throughout the entire month.

https://mesonet.agron.iastate.edu/plotting/auto/?_wait=no&q=24&which=cd&csector=conus&var=avgt&w=rank&p=month&year=2024&month=9&sdate=2024%2F09%2F12&edate=2024%2F10%2F10&cmap=RdBu&_r=t&dpi=100&_fmt=png


September Clouds

• The map displays cloudiness rankings 
across the contiguous United States 
for September 2024, based on ERA5 
Reanalysis data. 

• Caveat: Lack of cloudiness and 
sunshine are not fully 
interchangeable.

• 11th least cloudy for the lower 48 
states.

• Least cloudy for a number of states, 
largely MN and WI.

Graphic Credit: Brian Brettschneider, NOAA

Presenter Notes
Presentation Notes
The absence of clouds typically results in a lack of precipitation. The map in this figure shows cloudiness rankings across the contiguous United States for September 2024, based on ERA5 Reanalysis data. It's important to note that cloudiness and sunshine are not entirely interchangeable. The lower 48 states experienced their 11th least cloudy September on record, with Minnesota and Wisconsin likely recording their least cloudy September ever. Great viewing for the northern lights.



October Precipitation
Obtained from Midwestern Regional Climate Center’s cli-MATE

Presenter Notes
Presentation Notes
The record dryness from September has continued into October for much of the region. Many stations in the Plains and western Midwest are experiencing their driest start to October on record. The left map shows accumulated precipitation, revealing almost no rainfall across the Plains. While parts of the Midwest received some rain during the first 16 days of October, most areas saw minimal amounts. The right map illustrates the percentage of mean precipitation, indicating that nearly the entire region experienced significantly below-normal rainfall, except for areas along the Great Lakes in Michigan and northeast Ohio.

Graupel in the Great Lakes Region on 10/16.



https://mrcc.purdue.edu/CLIMATE/


Helene Impacts



Helene Precipitation
Obtained from Midwestern Regional Climate Center’s cli-MATE

Presenter Notes
Presentation Notes
Hurricane Helene delivered substantial rainfall to parts of Indiana, Illinois, Ohio, and Kentucky, with some areas receiving over 5 inches or more than 400% of their normal rainfall. While this brought much-needed moisture to drought-stricken regions, it also led to significant runoff and localized flooding. Thankfully, these states avoided the severe flooding seen in eastern Tennessee and western North Carolina, where communities were devastated. Our thoughts are with those affected as they continue their recovery efforts.

https://mrcc.purdue.edu/CLIMATE/


Helene Max Wind Gusts
• Max wind gusts in excess of 50 mph in KY.
• Indianapolis IN recorded a 68 mph wind gust.
• Gusts up to 70 mph in OH.
• Downed trees cause power outages across IL, IN, 

KY, and OH.
• Downed agricultural crops.
• Green up of lawns and pastures.
• One storm doesn’t change equation for very long. 

Most precipitation ran off into the Ohio River 
system and already in the ocean.

Obtained from NWS Louisville KY Photo Source: Aaron Wilson, Ohio

Presenter Notes
Presentation Notes
Hurricane Helene also brought significant wind issues, with gusts up to 70 mph in Ohio, 68 mph at Indianapolis Airport, and over 50 mph in Kentucky. These strong winds caused widespread power outages due to downed trees and even flattened agricultural crops, such as corn. Despite the challenges, Helene did bring some temporary benefits, like a superficial greening of lawns and pastures in affected areas. However, this was short-lived, as most of the rainfall quickly ran off into the Ohio River system and out to the ocean.

https://www.weather.gov/lmk/20240927HurrcianeHeleneRemnants


Storm Reports



September Storm Reports

Warner, SD gustnado from September 23, 
2024.

Photo Credit: Diane Mann-Klager, Bureau 
of Indian Affairs

On September 19, a cold front 
brought severe weather to 
Minnesota. An EF-1 tornado 
with winds of 105 MPH 
touched down in St. Louis 
County. Many trees were 
uprooted along its path.

Photo Source: NWS Duluth

Tornadoes touched down in southern 
Indiana, northern Indiana, and 
northern Ohio on September 24. This 
damage is from an EF-0 tornado in 
Clark County, Indiana in the southern 
part of the state. In northern Indiana, 
an EF-1 tornado tipped over a buggy, 
causing two injuries.

Photo Source: NWS Louisville, KY

Events researched by Jacob Dolinger
MRCC Climatologist

Presenter Notes
Presentation Notes
Due to the record dryness across the region, storm reports were minimal. An EF-1 tornado was reported in St. Louis County, Minnesota, uprooting many trees along its path. Indiana experienced a few tornadoes, including an EF-0 in Clark County, which caused some damage. Additionally, Warner, South Dakota observed a gustnado on September 23, 2024.

A gustnado is a short-lived, ground-based swirling wind that can form on the leading edge of a thunderstorm outflow. Unlike tornadoes, gustnadoes are not connected to a cloud base and are typically weaker. They can still cause localized damage, similar to a small tornado, by lifting debris and affecting structures like trees and light buildings.

https://www.weather.gov/dlh/2024-09-19-Northland-Severe#:%7E:text=In%20total%2C%20the%20tornado%20was,for%20this%20tornadic%20supercell%20thunderstorm.
https://www.weather.gov/lmk/20240924severestorms#:%7E:text=The%20National%20Weather%20Service%20damage,the%20Silver%20Lake%20Trailer%20Park.


Drought Concerns & Impacts



Drought – US Drought Monitor
Obtained from US Drought Monitor

Presenter Notes
Presentation Notes
The October 15, 2024, U.S. Drought Monitor reveals extensive dry conditions throughout the region. The map indicates varying drought intensities, with severe and extreme drought prevalent in parts of the High Plains and Midwest. Over 85% of the area is experiencing abnormally dry conditions or worse, and nearly 60% is classified as being in drought, with almost 6% facing extreme or exceptional drought. 

https://droughtmonitor.unl.edu/data/png/current/current_nws_central_region_trd.png


Drought – US Drought Monitor
Obtained from US Drought Monitor

Presenter Notes
Presentation Notes
This week’s drought monitor map, compared to last week’s map, shows a significant 1 to 2 class degradation in drought conditions across much of the region, driven by warm temperatures, low humidity, ample sunshine, and wind, all of which promote evaporation and dry weather. However, there were localized 1-class improvements in Montana, Kansas, and Missouri. More substantial 1 to 3 class improvements were seen in southern Illinois, southern Indiana, Kentucky, and Ohio due to the impacts of Hurricane Helene.

https://droughtmonitor.unl.edu/data/png/current/current_nws_central_region_trd.png


Drought – US Drought Monitor
Obtained from US Drought Monitor

Presenter Notes
Presentation Notes
The map compares the current drought monitor with the April 30 U.S. Drought Monitor for the region. Initially, many areas experienced above-normal precipitation this spring, but conditions deteriorated over the summer. Eastern Ohio faced its worst drought since the US Drought Monitor’s inception. The impacts of the ongoing drought are still being assessed. However, some improvement has been noted over the past 24 weeks in parts of Montana, North Dakota, northern Minnesota, southern Colorado, southern Kansas, southern Missouri, Illinois, and Kentucky.

https://droughtmonitor.unl.edu/data/png/current/current_nws_central_region_trd.png


Drought – Impacts

Obtained from IDHS

• Burn Bans by mid-September or earlier
• OH more than 25 counties
• IN more than 60 counties
• Several in other states across the region

• Not the pawpaws!
• Earlier-than-normal harvests in OH
• Smaller, bitter tasting fruit

• Pumpkins are okay!

September 19
IN Burn Ban 

Map

Valerie Libbey holds a normal-sized pawpaw, left, next to a drought-affected 
pawpaw from her farm, Wednesday, Sept. 18, 2024, in Washington Court House, 
Ohio. (AP Photo/Joshua A. Bickel)

Presenter Notes
Presentation Notes
The impacts of the drought have been felt across the entire region. Several states have implemented burn bans, with Ohio and Indiana taking particularly stringent measures. At one point, 68 out of 92 counties in Indiana had instituted burn bans, highlighting the severity of the situation and creating significant social pressure to comply.

Pawpaws, which are about the size of an avocado and often described as having a flavor profile that combines mango, banana, and pineapple, have been notably impacted. In Ohio, pawpaw harvests occurred earlier than usual, and the fruits were smaller and more bitter than in typical years.

Interestingly, pumpkins have fared better in most states. These hardy crops generally thrive in drier conditions, making them more resilient to the current drought. As a result, pumpkin harvests have remained relatively stable. Great news for Trent Ford, Illinois State Climatologist, as pumpkin pie is still on the menu for November.

https://www.in.gov/dhs/burnban/
https://apnews.com/article/climate-change-pawpaw-ohio-midwest-harvest-drought-spring-freeze-c060f2ca0ff9a110db922342a7c81ed3


Drought – Impacts
• Early fall foliage
• Field Fires across several states
• Smaller soybeans, lower moisture 9-11%
• Dropping water levels in ponds, streams 

(more on this later)
• USDA Farm Service Agency Declares federal 

emergency in Ohio and Kentucky Counties

Remnants of corn charred by field fire in Kankakee County 
last week (source: Daily Journal, Kankakee)

Photo Credit: Ketzel Levens, NWS Duluth. Crow Creek 
no water flowing due to ongoing drought conditions 
affecting Minnesota’s North Shore. 

Photo Credit: Austin Pearson, IN-SCO. Dry 
harvest conditions in IN, bean dust pictured. Low 
soybean moisture.

Presenter Notes
Presentation Notes
In drought-affected states, early fall foliage has been observed, with some tree species skipping color changes and shedding their leaves directly. Despite these conditions, Wisconsin has reported vibrant fall colors. The north central region has experienced several field fires, including a significant one in Kankakee County, Illinois, where 350 acres burned.

The soybean harvest is revealing smaller beans with low moisture content. Some producers have had to harvest earlier in the day to retain more moisture in the soybeans. The ongoing harvest is exceptionally dusty due to the dry conditions. Additionally, water levels in ponds, streams, and rivers are noticeably dropping.

The USDA Farm Service Agency has declared federal emergency in some Ohio and Kentucky Counties.



Drought – Impacts

• North Dakota - 57 to 75 mph wind gusts, downed power 
lines, and ongoing dry conditions

• Major Fires:
• Bear Den Fire

• Burned ~25,000 acres near Mandaree
• 85% contained as of 10/14

• Elkhorn Fire
• Burned ~10,000 acres south of Watford City
• 75% contained as of 10/14

• Two deaths and more than 100 people forced to 
evacuate

• ND Governor declared a statewide fire emergency

A wildfire burn near Arnegard, ND on Saturday October 5. 
Photo Source: Arnegard Fire Protection District via AP

Fires

Presenter Notes
Presentation Notes
North Dakota faced severe fire conditions due to dry weather and wind gusts of 57 to 75 mph, which downed power lines and sparked fires. The Bear Den Fire has burned about 25,000 acres near Mandaree and is 85% contained. The Elkhorn Fire scorched around 10,000 acres south of Watford City and is 75% contained. The Elkhorn Fire has tragically resulted in one death and forced over 100 people to evacuate. In response, the North Dakota Governor declared a statewide fire emergency.

https://apnews.com/article/north-dakota-wildfires-73872873c0e106df1f1c63299895a45c


Drought – Impacts

• Wyoming 
• Major Fires

• Elk Fire
• Burned ~89,000 acres in Bighorn National 

Forest
• Largest in the forest’s 100-year history
• ~27% contained as of 10/14

• Pack Trail Fire
• Burned ~77,600 acres in Bridger-Teton 

National Forest
• ~62% contained as of 10/14

• Over 1,000 firefighters deployed to fight these fires
• Many evacuations ordered
• Governor has issued an emergency transport order 

to protect livestock

Pack Trail Fire in northwest Wyoming. 
Photo Source:  WyoFile, InciWeb

Fires

Presenter Notes
Presentation Notes
Wyoming is also grappling with significant wildfires, including the Elk Fire, which has burned approximately 89,000 acres in Bighorn National Forest, marking it as the largest fire in the forest's 100-year history. As of October 14, it was 27% contained. The Pack Trail Fire has also been severe, burning around 77,600 acres in Bridger-Teton National Forest and reaching 62% containment. Over 1,000 firefighters have been deployed to combat these fires, with numerous evacuations ordered for safety. In response to the crisis, the Governor has issued an emergency transport order to protect livestock.

https://wyofile.com/wyoming-wildfires-spark-further-evacuations/
https://inciweb.wildfire.gov/incident-information/wybtf-pack-trail-fire


Hydrological Conditions



Hydrology - Soil Moisture
Obtained from CPC’s Soil Moisture Maps

Presenter Notes
Presentation Notes
The region is experiencing dry soil conditions. The map of the United States, dated October 16, 2024, illustrates soil moisture ranking percentiles. Red and orange areas highlight very low soil moisture, particularly in the western and central parts of the country, indicating severe dryness. In contrast, green areas, mainly in the southeastern U.S., show higher soil moisture levels.

https://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml


Hydrology – Streamflow

Obtained from 
https://waterwatch.usgs.gov/index.php?id=pa28d&sid=w__map|m__pa28d_nwc

Obtained from 
https://waterwatch.usgs.gov/index.php?id=pa28d_dry&sid=w__map|m__pa28d_dwc

Presenter Notes
Presentation Notes
The maps depict streamflow conditions across the United States as of October 16, 2024. They show below-normal streamflows over a 28-day average when compared to historical data. A significant portion of the central U.S. is experiencing moderate to severe hydrologic drought conditions, with some areas facing extreme hydrologic drought. These conditions are highlighted by the prevalence of red and orange areas on the maps, indicating low streamflow and severe drought impacts.

https://waterwatch.usgs.gov/index.php?id=pa28d&sid=w__map|m__pa28d_nwc
https://waterwatch.usgs.gov/index.php?id=pa28d_dry&sid=w__map|m__pa28d_dwc


Lower Mississippi Flow Contribution

• Missouri River basin is experiencing significant 
drought, with 63% of the area affected.

• Helene provided temporary relief in the Ohio 
River Basin, but those effects are diminishing.

• Missouri and Tennessee Rivers are currently 
supporting the Lower Mississippi River for now. 

• Missouri River is expected to contribute at least 
44,000 cfs to the Mississippi at St. Louis, 
primarily from reservoir releases at Gavins Point 
Dam at Yankton, SD (releasing about 33,000-
34,000 cfs). Flow will decrease in late Nov. as 
winter release targets are implemented (12,000 
cfs).

• Ongoing dredging around St. Louis is allowing 
safe navigation at lower river stages.

• Navigation on the Illinois River has been halted 
due to vessel groundings (9 mile stretch).

Presenter Notes
Presentation Notes
This graphic graphic shows the flow contributions of various rivers to the total flow at Natchez, Mississippi, as measured by the U.S. Army Corps of Engineers. It details the percentage each river contributes to the total flow, along with their computed flow rates in cubic feet per second (cfs). Dark red percentages indicate each river’s current contribution to the total flow at Natchez, while orange percentages represent the  historical average flow contribution.

The Missouri River basin is experiencing a significant drought. While the Ohio River Basin received temporary relief from Helene, those effects are diminishing. Currently, the Missouri and Tennessee Rivers are supporting the Lower Mississippi River. The Missouri River is expected to contribute at least 44,000 cubic feet per second (cfs) to the Mississippi at St. Louis, mainly from reservoir releases at Gavins Point Dam in Yankton, SD, which is releasing about 33,000-34,000 cfs. However, this flow will decrease in late November as winter release targets are implemented, reducing to 12,000 cfs. Ongoing dredging around St. Louis is ensuring safe navigation despite lower river stages. Meanwhile, navigation on the Illinois River has been halted due to vessel groundings over a nine-mile stretch.





Hydrology – River Impacts
Obtained from water.noaa.gov 

Presenter Notes
Presentation Notes
The graphic displays water level data and forecasts for two rivers: the Ohio River at Cairo and the Mississippi River at Memphis. 

For the Ohio River, the observed water level peaked at 22.74 feet around October 2, 2024, before gradually decreasing to a current level of 9.34 feet as of October 16, 2024. The forecast predicts the level will remain steady near the low threshold of 9.2 feet for the next few days. For the Mississippi River, the water level reached a peak of 6.51 feet on October 2, 2024, before declining to a current level of -7.35 feet. The forecast suggests it will continue to decrease slightly, staying below the low threshold of -5 feet. Both graphs indicate a trend of decreasing water levels following their respective peaks in early October.



Tower Rock on the Mississippi River

Tower Rock on the Mississippi River between Missouri and Illinois. You can 
once again walk from the banks to Tower Rock from the Missouri side, due to 
low MS River levels. This is the third straight year this has happened after not 
happening for decades. 
Photo Credit: ksdk.com

Presenter Notes
Presentation Notes
For the third consecutive year, Tower Rock, a landmark on the Mississippi River between Missouri and Illinois, is accessible on foot due to exceptionally low water levels. This rare occurrence allows visitors to reach the rock formation from the Missouri side, a phenomenon that hadn't been possible for decades before this recent stretch. Meanwhile, the Kankakee River in Illinois is experiencing similarly low streamflows, raising concerns for power plant operations that rely on river water for cooling. If conditions worsen, power plants may need to switch to auxiliary cooling sources or even curtail power production. The ecological impact of these low water levels is expected to unfold gradually, with particular worry for sport fishing in the coming years. Trout and largemouth bass populations are likely to decline and may take years to recover, while aquatic invertebrates could also face significant challenges.



Great Lakes
Temperatures
• All Great Lakes 3-5°F warmer than the 1995-2023 average.

Water Levels
• Lake Superior slightly below the long-term-average (LTA) monthly mean, decline since mid-August.
• Lake Erie slightly above the LTA monthly mean.
• Other lakes are tracking with LTA mean levels.

https://www.lrd.usace.army.mil/Water-Information/Water-Management/Great-Lakes-and-Harbors/Water-Level-Data/

Presenter Notes
Presentation Notes
Temperatures: The surface temperatures of the Great Lakes are currently experiencing a significant warming trend compared to historical averages. Lake Erie's surface water is 3.6°F warmer than the 1995-2023 average. Even more striking are the temperature increases in Lakes Michigan and Ontario, both of which are 4.9°F above their normal levels.

Water Levels: The graphic shows that Lake Superior's water levels are slightly below the Long-Term Average (LTA) Monthly Mean, with a noticeable decline since mid-August. In contrast, Lake Erie is slightly above the LTA Monthly Mean. The other Great Lakes, including Lake Michigan-Huron, Lake St. Clair, and Lake Ontario, are generally tracking close to their mean levels.

https://www.lrd.usace.army.mil/Water-Information/Water-Management/Great-Lakes-and-Harbors/Water-Level-Data/


Outlook



7-day Quantitative Precipitation Forecast
Obtained from https://www.wpc.ncep.noaa.gov/qpf/day1-7.shtml

Presenter Notes
Presentation Notes
Colorado, western Kansas, and southwestern Nebraska are expected to receive some relief from precipitation by October 24, with heaviest totals ranging from 1 to 4 inches. In contrast, areas to the north and east are anticipated to have limited chances of precipitation with minimal amounts expected.

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


8-14 day Outlook
Obtained from https://www.cpc.ncep.noaa.gov/

Presenter Notes
Presentation Notes
Confidence in above-normal temperatures to round out the month. Slightly elevated chances for above-normal precipitation.

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


El Niño-Southern Oscillation Outlook
Obtained from https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml

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

• Currently ENSO-neutral
• La Niña conditions are developing
• La Niña expected to emerge and persist through January-March 2025.

Presenter Notes
Presentation Notes
A weak La Niña is expected to develop during fall 2024 and continue through the winter of 2024-2025. The probability of La Niña conditions emerging is approximately 60-70%, particularly as cooler than normal temperatures are starting to form in the equatorial Pacific. While La Niña remains the most likely ENSO state for the upcoming winter, it is not anticipated to persist long into 2025.

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/


El Niño-Southern Oscillation Outlook
https://www.pmel.noaa.gov/elnino/sites/default/files/thumbnails/image/LaNina-Jet-Wintertime-Pattern.jpg

Presenter Notes
Presentation Notes
During the anticipated weak La Niña conditions for winter 2024-2025, the Midwest and Plains regions can expect generally near-normal temperatures, with slightly cooler areas in the northwestern portion, particularly in parts of the Dakotas. Precipitation-wise, the Midwest is likely to experience wetter than normal conditions, while the outlook for the Plains is less certain. However, it's important to note that the weak intensity of this La Niña may result in less pronounced impacts compared to stronger ENSO events, potentially leading to more variability in weather patterns throughout the winter. Additionally, other climate factors beyond ENSO may influence winter weather.


https://www.pmel.noaa.gov/elnino/sites/default/files/thumbnails/image/LaNina-Jet-Wintertime-Pattern.jpg


Wildland Fire Potential Outlook
Obtained from https://www.nifc.gov/nicc-files/predictive/outlooks/month1_outlook.png

Presenter Notes
Presentation Notes
The wildland fire outlook for October indicates areas of above-normal potential for wildland fires in Wyoming, South Dakota, and parts of the Upper Midwest. If the current lack of precipitation persists, this elevated fire risk could extend into November. Many of the regions currently designated as high-risk areas are likely to maintain their status of elevated fire danger until significant rainfall occurs or snowfall arrives.

https://www.nifc.gov/nicc-files/predictive/outlooks/month1_outlook.png


November Outlook
Obtained from https://www.cpc.ncep.noaa.gov/

Presenter Notes
Presentation Notes
Temperature Outlook
Generally warmer temperatures expected across much of the US
Less certainty in the Pacific Northwest and Northern Great Plains
Alaska's North Slope and northwest coast likely to be warmer than normal
Slightly cooler temperatures possible from the Kenai Peninsula to the Alaska Peninsula

Precipitation Outlook
Below-normal precipitation likely along most of the southern US
Lower confidence in drier conditions for the Southern Plains
Pacific Northwest expected to be wetter than normal
Northern Alaska likely to see above-normal precipitation

Key Factors Influencing the Forecast
Developing La Niña conditions
Recent changes in sea surface temperatures
Low sea ice levels in the Arctic
Various climate models and statistical tools


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


November-January Outlook
Obtained from https://www.nifc.gov/nicc-files/predictive/outlooks/month1_outlook.png

Presenter Notes
Presentation Notes
Temperature Outlook
Most of the contiguous U.S. is expected to have above-normal temperatures from November 2024 to January 2025.
The Southwest and southern Plains have the highest chances of warmer-than-normal conditions.
Northern Alaska is likely to be warmer than usual, while southern Alaska may be cooler than normal.

Precipitation Outlook
The southern parts of the U.S. are likely to be drier than normal, especially in the Southwest and Southern Plains.
Parts of the Pacific Northwest, northern Rockies, central Great Lakes, and western and northern Alaska have a slight chance of above-normal precipitation.
Southeast mainland Alaska and the Alaska Panhandle may be drier than usual.

Key Factors Influencing the Forecast
A weak La Niña is expected to develop in late 2024 and persist into early 2025.
Long-term temperature trends and climate model predictions are considered in the outlook.
The forecast may change due to other climate patterns and natural variability.


https://www.nifc.gov/nicc-files/predictive/outlooks/month1_outlook.png


Seasonal Drought Outlook
Obtained from https://www.cpc.ncep.noaa.gov/

Presenter Notes
Presentation Notes
Drought
Widespread moderate to extreme drought continues across much of the Great Plains and in portions of the Rocky Mountains, especially farther south.
Drought conditions are expected to improve or end in the Ohio River Valley, the Great Lakes region and portions of the northwestern U.S., including eastern Washington and Oregon and northern and central Idaho.
Drought conditions are expected to persist across the Great Plains.
Drought is likely to develop or worsen across portions of the Southwest and Gulf Coast. 


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


December-February Outlook
Obtained from https://www.cpc.ncep.noaa.gov/

Presenter Notes
Presentation Notes
Temperature
Warmer-than-average temperatures are favored from the southern tier of the U.S. to the eastern Great Lakes, eastern seaboard, New England and northern Alaska. These probabilities are strongest along the Gulf Coast and for most of Texas.
Below-average temperatures are most likely in southern Alaska, with below-average temperatures slightly favored from the Pacific Northwest to the northern High Plains.
The remaining areas have equal chances of below-, near-, or above-average seasonal mean temperatures.
Some concern for freezes that are deeper in the soil profile especially with the lack of moisture.

Precipitation
Wetter-than-average conditions are most likely in the Great Lakes states, and above-average precipitation is also favored in northern and western Alaska, the Pacific Northwest and across the northern tier of the U.S. These probabilities  are strongest in portions of Ohio, Indiana and Kentucky.
The greatest likelihood for drier-than-average conditions are in states bordering the Gulf of Mexico, as well as in Texas and southern New Mexico.
Much of California, the central Plains states and the I-95 corridor from Boston to Washington, D.C., have equal chances of below-average, near-average or above-average seasonal total precipitation. 


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


Summary
Current Conditions
• Record-breaking warmth persists into mid-October.
• Drought conditions are intensifying.
• Elevated fire risk.
• Declining water levels.

Outlooks
• Warmer than average temperatures expected to continue.
• Variable precipitation, uncertainty due to forecasted weak 

La Niña.
• Persistent drought through winter in the Plains with some 

expected improvement over the Great Lakes region.
Rainbow, Photo Credit: Hans Schmitz, Indiana



Thank You, Questions?
Climate
• Austin Pearson: pearsona@purdue.edu
• Dennis Todey: dennis.todey@usda.gov
• Doug Kluck: doug.kluck@noaa.gov
• Gannon Rush: grush2@unl.edu
• Melissa Widhalm: mwidhalm@purdue.edu
• Brian Fuchs: bfuchs2@unl.edu
• Molly Woloszyn: molly.woloszyn@noaa.gov

Weather
• crhroc@noaa.gov

Atlas Comet on 10/16/24, Photo Credit: Austin Pearson

mailto:pearsona@purdue.edu
mailto:dennis.todey@usda.gov
mailto:doug.kluck@noaa.gov
mailto:grush2@unl.edu
mailto:mwidhalm@purdue.edu
mailto:bfuchs2@unl.edu
mailto:molly.woloszyn@noaa.gov
mailto:crhroc@noaa.gov


North-Central U.S. 2024 Agricultural Update
October 17, 2024
Brad Rippey, USDA Meteorologist
Office of the Chief Economist
World Agricultural Outlook Board
Washington, D.C.

Phone: 202-720-2397
E-Mail: brad.rippey@usda.gov



Mature Corn, St. Paul, Minnesota October 11, 2024.  Photo by Pete Boulay.



Mature Soybeans, St. Paul, Minnesota October 11, 2024.  Photo by Pete Boulay.

Generally Speaking:  Most Midwestern 
crops “made the grade” in 2024 before 
moisture ran out, but drought trimmed 
yield potential around the region’s edges.

-  There was minimal heat stress during the heart 
of the 2024 growing season.
-  Heat was fleeting, with some of the hottest 
weather occurring in mid-June or late August.
-  Drought cut crop prospects in some of our 
eastern and western production areas.
-  U.S. soybean yield and production attained 
record levels.
-  Corn yield also set a record, but lower acreage 
resulted in production being #2, behind 2023.
-  Depressed commodity prices remained a 
concern regarding farm income.



Overall, warmer and wetter than normal for 
most of the region.

April:  Above-normal temperatures combined 
with many states having top 10 wettest Aprils on 
record.  Improved lingering winter drought 
conditions throughout the region.  Early 
phenology in many locations.

May:  Near to slightly above normal temperatures 
in the west, top 10 warmest May on record for 
the eastern areas.  Precipitation top 10 for upper 
Midwest and KY.

June:  Warmer-than-normal conditions 
throughout the month.  Above normal 
precipitation in northern parts of the region. Top 
10 wettest on record for MN, WI, and MI.  Below 
normal precipitation (Top 20) and some drought 
expansion for southern Midwest.

July:  Warmer than normal conditions in the east, 
normal to slightly below normal temperatures in 
the central portion of the region.  Above normal 
precipitation in the Midwest, below normal 
precipitation in Dakotas, Colorado (20th driest), 
and Montana.

August:  Near-normal temperatures in the central 
portions of the region. Above normal temps for 
WI, MI, and OH.  Above normal rainfall in the 
west. Dry in Midwest, Nebraska. Top 30 driest for 
IN, OH, and KY.

Helene

June
Flood

Drought

Fires

Warm but Rarely Hot



Hard Red
Winter Wheat

Soybeans

CornCattle

2023-24
2023-24

2023-24

2024



August 2024 Prices Paid by Farmers
Agricultural Prices:

https://usda.library.cornell.edu/concern/publications/c821gj76b

The August Prices Paid Index for Commodities and Services, Interest, Taxes, and Farm Wage 
Rates (PPITW), at 138.1, is down 0.9 percent from July 2024 and down 1.4 percent from 
August 2023. 

Feed:  At 113.2, the August index decreased 1.6 percent from July 2024 and decreased 14 
percent from August 2023.

Livestock and poultry: The August index, at 170.2, decreased 4.6 percent from July 2024 but 
increased 6.5 percent from last year.

Fertilizer: The index for August, at 102.1, is down 1.4 percent from July 2024 but up 2.6 
percent from August a year ago.

https://usda.library.cornell.edu/concern/publications/c821gj76b


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



2022

2023 2020
2021





https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/10-11-2024.pdf

Potential Corn Yield Records, 2024:
Illinois (222 bushels/acre)
Iowa (214 bushels/acre)
Nebraska (196 bushels/acre)
Wisconsin (182 bushels/acre)
Michigan (179 bushels/acre)
South Dakota (163 bushels/acre)



https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/10-11-2024.pdf



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



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



Condition Index = 4*Excellent + 3*Good + 2*Fair+ 1*Poor 

Best late-season U.S. corn
condition in the last 5 years.





https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/10-11-2024.pdf

Potential Soybean Yield Records, 2024:
Illinois (67 bushels/acre)
Iowa (64 bushels/acre)
Michigan (52 bushels/acre)
Missouri (51 bushels/acre)



https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/10-11-2024.pdf



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



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



Condition Index = 4*Excellent + 3*Good + 2*Fair+ 1*Poor 

Best late-season U.S. soy-
bean condition since 2020.





Winter Wheat Yield Records, 2024:
Wisconsin (82 bushels/acre)
Missouri (75 bushels/acre)
South Dakota (63 bushels/acre)

https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/09-30-2024.pdf



https://www.nass.usda.gov/Newsroom/Executive_Briefings/2024/09-30-2024.pdf



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



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



https://www.usda.gov/sites/default/files/documents/AgInDrought.pdf
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 Moderate or more intense drought (D1+)  Severe or more intense drought (D2+)

 Extreme or more intense drought (D3+)  Exceptional drought (D4)

Percent of United States Winter Wheat Located in Drought

Drought percentages are approximated
using the U.S. Drought Monitor product.

https://www.usda.gov/sites/default/files/documents/AgInDrought.pdf



Other Agricultural Highlights
Spring Wheat:  Despite some late-season dryness, the U.S. yield of 52.5 bushels/acre easily 
broke the 2020 record of 48.6 bushels/acre.  Yield was up 14.1% from 2023.
Durum Wheat:  Drought in Montana trimmed overall prospects, with a U.S. yield of 39.3 
bushels/acre that was up only 3.1% from 2023.  North Dakota set a record, 47.0 bushels/acre.
Sunflowers:  Production was down 42% from 2023, due to a whopping 45% decrease in 
harvested area.  Yield was up almost 6%.
Sorghum:  Production was down 4% from 2023, as a 14% decrease in harvested area was 
nearly offset by an 11% increase in yield.
Sugarbeets:  Production was up 1%, as a 5% decrease in harvested area was more than offset 
by a 6% increase in yield.
Hay:  U.S. yield increased by nearly 10%, compared to 2023, while production rose 6%.





Dry harvest seasons are rife with peril, 
including wind-driven fires.

Photo credits:  Frederick Area (SD) Fire Department, left, and Bridget Edwards, right. 



Doug Kluck’s View from Polson, Montana, October 16, 2024
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