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Hydroclimatic Extremes

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters (2024). 
https://www.ncei.noaa.gov/access/billions/, DOI: 10.25921/stkw-7w73

https://www.ncei.noaa.gov/access/billions/
https://www.doi.org/10.25921/stkw-7w73
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Missouri precipitation has been trending wetter all four seasons

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/statewide/time-series 

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/statewide/time-series


What are the climatic impacts of wetter precipitation trends? 

More extreme precipitation events, more flooding.

Source: NOAA/Missouri Climate Center Courtesy: Pat Guinan, Associate Professor Emeritus
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How do 2022 and 2023 compare to climate trends?

2022 Statistics for Missouri
• Max Temp: 40th Warmest (+ 0.8 °F)
• Min Temp: 54th Warmest (+ 0.3 °F)
• Avg Temp: 44th Warmest (+ 0.5 °F)
• Precipitation: 58th Driest (-0.22”)

2023 Statistics for Missouri
• Max Temp: 5th Warmest (+ 3.2 °F)
• Min Temp: 7th Warmest (+ 2.6 °F)
• Avg Temp: 3rd Warmest (+2.9 °F)
• Precipitation: 24th Driest (-4.61”)

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/


Ranks based on data from 1895 to 2023 (129 years)        https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 

24th Driest Year on Record
 35.89” (- 4.61”)

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/


Ranks based on data from 1895 to 2023 (129 years)        https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/


Ranks based on data from 1895 to 2023 (129 years)        https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 

7th Driest April – November
 (- 8.15”)

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/


How does 2023 compare to previous drought events?

• Missouri’s 7th 
driest April – 
November period 
(- 8.15”) going 
back to 1895

• The 2023 drought is 
a one-in-20-year 
drought event 
(return period = 
18.4 years)

 Ranks based on data from 1895 to 2023 (129 years)        https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 

https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/


Hydroclimatic Extremes Bollinger County, MO
CMOR July, 2023

Bollinger County Flooding 
August 5, 2023
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Bollinger County Flooding 
August 5, 2023





Future possibilities for Missouri…

Released Nov 2018 Figure 24.1. The frequency of wet–
dry and dry-wet transitions across 

the Midwest is projected to 
increase by late century (2071–

2100). 



Future possibilities for Missouri…

Figure 24.11. 
Projected changes in 
cumulative local 
runoff will lead to 
increased flooding 
susceptibility in 
winter and spring 
with, increased flash 
drought potential in 
summer. 



Future possibilities for Missouri…

Released Nov 2018

Figure 25.4. Annual peak streamflow—a proxy for flooding—has been 
rising in eastern portions of the region and declining in the west. 



Future possibilities for Missouri…

Released Nov 2018Figure 24.3. Last spring freezes are occurring 
earlier over most of the Midwest region.



Future possibilities for Missouri…

Released Nov 2018

Figure A4.13. Observed evidence of changes in 
seasonality reflect a warming climate.

Figure 11.3. Plant 
hardiness zones are 
projected to shift 
northward 
throughout this 
century.



Future possibilities for Missouri…

Released Nov 2018



Future possibilities for Missouri…

Released Nov 2018

Figure A4.15. Rangeland vegetation production has severely declined in 
some areas and increased in others.



Future possibilities for Missouri…

Figure 24.5. Extreme precipitation events have adverse 
impacts on aquatic and terrestrial ecosystems, human 
health, infrastructure, and economies. Conservation and 
management strategies can help moderate these impacts.



Questions?

Thank you!

Missouri Climate Center: 
http://climate.missouri.edu/ 

Missouri Mesonet: 
http://agebb.missouri.edu/weather/stations/ 

http://climate.missouri.edu/
http://agebb.missouri.edu/weather/stations/
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