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• Providing climate services to the North Central US
• Collaboration Activity Among:

• NOAA NCEI/NWS/OAR/NIDIS/ 
• USDA Climate Hubs
• American Association of State Climatologists
• Midwest and High Plains Regional Climate Centers
• National Drought Mitigation Center

• Next Regular Climate/Drought Outlook Webinar
• January 18, 2024 (1 PM CDT)  Jerry Brotzge– Kentucky State 

Climatologist – Kentucky Climate Center

• Past webinars

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

• Open for questions at the end (enter them along the 
way).

General Information

https://mrcc.purdue.edu/webinars
https://hprcc.unl.edu/webinars.php


Tonight at 9:27 CST

Maria Pilar Martinez Aguerri
Getty Images



Current and Recent Conditions
• Warm
• Dry

Impacts
• Weather events
• Ice and snow shortage
• Drought effects

Outlooks 
• Holiday week
• Winter season
• El Niño influence



Oh, What a Difference a Year Makes. . . 

NWS on December 22, 2022



Oh, What a Difference a Year Makes. . . 

NWS Map on December 20, 2023



November Temperatures

http://www.ncdc.noaa.gov/temp-and-precip/us-maps/

Mild over nearly all 
North Central region



Autumn Temperatures (Sep-Nov)

http://www.ncdc.noaa.gov/temp-and-precip/us-maps/

Exceptionally warm
autumn 

* 6th warmest in U.S.

Among 10 warmest 
autumns in many 

North Central states



Year-to-Date Temperatures (Jan-Nov)

http://www.ncdc.noaa.gov/temp-and-precip/us-maps/

10th warmest year-to-
date in continental U.S.



Year-to-Date Temperatures (Jan-Nov)

2023 is the warmest year on record globally



http://www.ncdc.noaa.gov/temp-and-precip/us-maps/

Very dry in Midwest
• Indiana 3rd driest

• WI, IL, MO, KY top 10

Dry U.S. as a whole
* 12th driest Nov

* Only Florida wet

November Precipitation



September-November Precipitation

http://www.ncdc.noaa.gov/temp-and-precip/us-maps/

East-west split in 
North Central states

Indiana & Kentucky
very dry autumn



December Conditions

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

Very warm (and El Niño-like) December!

Warmest December on record in Minnesota?

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


December Conditions

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

Very warm (and El Niño-like) December! Mixed bag

Warmest December on record in Minnesota?

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




Persistence of December Temperature Anomalies into January

Correlation between December and January anomalies, 1990-2020
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• December temperature anomalies tend to persist into January

• Stronger persistence in northern and western states



Events and Impacts



Photo: Matt Sittel

Thanksgiving Weekend Snowstorm in Kansas

Manhattan, KS: 6” snowfall

Reminder: this is what snow looks like!

14” maximum = heaviest snowfall in a decade in KS

November 24th-25th



Not much Lake Ice (Wisconsin)

Photo by David Liebl

Lake Wingra in Madison, WI



Not much Lake Ice (Minnesota)

Minnesota Public Radio

• Winter recreation impacts



Not much Lake Ice (Great Lakes)

Normal: 3.6%

https://coastwatch.glerl.noaa.gov/satellite-data-products/great-lakes-surface-environmental-analysis-glsea/

Favorable setup for heavy lake-effect snowfall if an Arctic airmass (ever) arrives



Minimal Snow Cover

https://www.nohrsc.noaa.gov

Today, December 21st

Snow Depth (inches)



Minimal Snow Cover

https://www.nohrsc.noaa.gov

Last year, December 21st

Snow Depth (inches)



Minimal Snow Cover

https://www.nohrsc.noaa.gov

Today, December 21st

Snow Depth Departure from Normal (inches)



72

72 79

1

60

69

35

102

29

49

67

80

115

81

60

65

59

61

59
84

65

73

64

56

73

78

88

62 117

57

67

30

40

80

38

70

44

71 61

59

53

38

77

55

68

69

60

23

33

30

62

131

66

76

71

57

48

89

67

109

101

57
62

53

78

53

110

78

60
56

51

61

39

64

63

73
68

18

109

0

8

84

63

89

56

79

23

121

139

19

107

71

60

55

84

47

102

101

29

113

63

17

65

97

73

131

22

76

72

65

74

90

66

157

77

77

30

68

124

75

124

45

67

73

45

67

110

134

57

124

110

Dec 20, 2023

Current Snow Water
Equivalent (SWE)
Basin-wide Percent 
of 1991-2020 Median

unavailable *

<50%

50 - 69%

70 - 89%

90 - 109%

110 - 129%

130 - 149%

>= 150%

Prepared by:
USDA/NRCS National Water and Climate Center 

Portland, Oregon
https://www.nrcs.usda.gov/wps/portal/wcc/home/

Provisional data 
subject to revision

W estw ide SNO TEL Current Snow  W ater Equivalent (SW E) %  of N orm al

0 150 30075

Miles

*   Data unavailable 

    at time of posting 
    or measurement 

    is not representative 
    at this time of year 

The snow water equivalent percent of normal represents the current 
snow water equivalent found at selected SNOTEL sites in or near the basin 

compared to the average value for those sites on this day. Data based on 
the first reading of the day (typically 00:00).

https://www.nrcs.usda.gov/wps/portal/wcc/home/

https://www.nrcs.usda.gov/wps/portal/wcc/home/


Frost Depth 

NWS North Central River Forecast Center



Iowa



Impacts in Iowa



Impacts in Iowa



http://waterwatch.usgs.gov/index.php?id=pa07d

Tuesday, 19 December 2023

• Widespread low streamflow 
Southern MO + IL, Indiana, 
Kentucky

• Near-normal streamflow in 
Northern IL + Wisconsin

• Note: “Normal” category 
spans 25-75% of normal

7-Day Average Streamflow

http://waterwatch.usgs.gov/index.php?id=pa07d


https://weather.msfc.nasa.gov/sport/case_studies/lis_CONUS.html

Soil Moisture

• Very dry soils in eastern region: IA, MO, IL, WI, MI, IN, KY, OH

• Subsoil “bone dry” in Iowa and Indiana

• Cover crop growth in Indiana is very slow

• Could lead to major agriculture impacts in IA if drought persists

https://weather.msfc.nasa.gov/sport/case_studies/lis_CONUS.html




(Roll Call)

• USACE still dredging to enable navigation, but smaller barge loads are the norm



“A quick switch from flood to drought is one of the most 
challenging dredging scenarios . . . .A sudden drop in flow 
means the water in the river loses velocity, and all the sand 
flowing with it drops to the bottom.”



Precipitation Ping Pong (Wisconsin)



Outlooks



It’s Beginning to Look a Lot Like. . . . 



It’s Beginning to Look a Lot Like. . . . Easter! 

Photograph: Acorn 1/Alamy



Christmas Afternoon Temperatures (GFS)



Christmas Afternoon Snow Depth (GFS)



41

Typical El Niño Pattern during Winter

Strong El Niño in Tropical Pacific, virtually certain to persist into the spring



Winter Outlook 

January

Typical El Niño-like pattern



Winter Outlook 

January-March

Typical El Niño-like pattern



Winters during Moderate-Strong El Niños since 1950

https://www.climate.gov/news-features/featured-images/us-winter-temperatures-every-el-ni%C3%B1o-1950

Strong

* One out of the four strong El Niños didn’t fit the mold (east of MN)



Winters during Moderate-Strong El Niños since 1950

https://www.climate.gov/news-features/featured-images/us-winter-temperatures-every-el-ni%C3%B1o-1950

Strong

Moderate

Moderate

* Several moderate El Niños didn’t fit the mold (some colder than normal)



Warming Winters also due to Climate Change

Long-term trends muddy the influence of El Niños on winter weather

Temperature anomalies during
past 25 winters 

(vs. 1971-2000 normal)



7-Day Precipitation Forecast (through Dec 28)

• Heavy rainfall possible in Missouri and eastern Kansas (1.5”+)

• Substantial precipitation possible in most of North Central region 

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



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



http://www.cpc.noaa.gov/
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Major Take-aways

• WARM and DRY. . . .but temporarily transitioning to warm and wetter in next few days

• Snow and ice “drought”  winter recreation, water resources. . .frost depth, lake-effect snow

• Hydrological and agricultural drought  low water tables, concerns for next spring

• White Christmas? Fuhgeddaboudit! (except maybe for a lucky few from CO to MN)

• Wintertime El Niño weather pattern is alive and well  warm northern U.S. + dry tendency

• A continuation of the mild winter is likely, but don’t take it to the bank



Extra slides



Forecasted El Niño Evolution through next Summer

• El Niño virtually certain to continue into spring

• After that, either neutral conditions or La Niña likely


