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Hydroclimate Extremes

https://www.ncei.noaa.gov/access/billions/state-summary/MO  
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2025 Statewide Climate Summary

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

YTD: + 1.8 °F YTD: - 0.54” 
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January & February 2025 Summary: Snowy and Cold

• Missouri’s statewide average 
temperature during January 2025 was 
29.4°F (- 2.5°F)

• Missouri’s statewide average 
precipitation (liquid equivalent) in 
January was 1.94” (- 0.15”)

• Missouri’s statewide average 
temperature during February 2025 was 
31.5°F (- 2.3°F)

• Missouri’s statewide average 
precipitation (liquid equivalent) in 
February was 1.35” (- 0.67”)

Ranks based on data from 1895 to 2024 (130 years)        https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/ 
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February 2025

https://mrcc.purdue.edu/CLIMATE/ 
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March 2025
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April Rainfall Rainfall Rankings (Missouri’s 4th wettest April)
• St. Louis (10.85”): Wettest April on record 1874 - present
• Springfield (13.29”): Wettest April on record 1887 - present
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Windy and Cloudy April

https://mesonet.agron.iastate.edu/  
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May 2025
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June 2025
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July 2025
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July 2025

First “clear” map since June 7, 
2022!
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5/10/22 – 
6/7/22

3/23/21 – 
4/20/21

1/15/19 – 
6/9/2020

Last D0-D4 free July or August in 2019

Years with Drought Free Julys:
2004, 2008, 2009, 2013, 2015, 2019

6 years since 2000
6/26 = 23.1%



July 2025
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August 2025: Flash Drought
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August 2025: Flash Drought

• Missouri’s statewide average 
precipitation during August (0.97”) was 
drier than average (- 2.98”)
• 2nd driest August on record (1909)
• Springfield: Driest August ever (0.19”)
• Columbia: 2nd driest August (0.11”)

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

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


September 2025
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October 2025
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Texas County – Sep. 2, 2025 Webster County – Sep. 30, 2025

https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx 
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Wright County – Sep. 18, 2025

Texas County – Sep. 17, 2025 Douglas County – Sep. 16, 2025

https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx 
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https://www.nass.usda.gov/Charts_and_Maps/Crop_Progress_&_Condition/index.php 
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Courtesy: Amanda Wolfgeher, Missouri Department of Natural Resources
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Soil and Atmospheric Monitoring Plan

The plan will provide statewide 
recommendations for:
4) Site Selection

• Spatial Coverage
• Spatial Representativeness

Assessment Parameters:
• Proximity to Existing Stations
• Soil Physical Properties
• Land Use



Soil and Atmospheric Monitoring Plan

The plan will provide statewide 
recommendations for:
4) Site Selection

• Spatial Coverage
• Spatial Representativeness

Assessment Parameters:
• Proximity to Existing Stations
• Soil Physical Properties
• Land Use

Courtesy: Varshini Kumanan, University of Missouri



Soil Moisture Mapping

• Utilize modeling and interpolation 
methodologies to develop gridded 
statewide soil moisture maps in near real-
time

• Maps of soil moisture content at five 
depths (5, 10, 20, 50, and 100 cm)

• Consider remote sensing and modeled 
datasets as well as other geophysical 
variables that improve estimations of soil 
moisture

Figure. Depiction of Statewide Spatially Distributed Soil Moisture 
Product (SMAP-HB), Produced Used Similar Modeling Approach



34

Very short Short Adequate Surplus

USDA’s Soil Moisture Categorization

Surplus: soil moisture greater than FC
Adequate: soil moisture between CT and FC
Short: soil moisture between PWP and CT
Very Short: representing soil moisture below the PWP

CT = (FC + PWP)/2

Critical Threshold
The condition at which further drying 

reduces vegetation transpiration

SM – Current day soil moisture observation
PWP – Permanent Wilting Point
FC- Field Capacity 
CT – Critical Threshold
FAW – Fractional Available Water
PAW – Plant Available Water 

Soil properties obtained from USDA gSURRGO database (percentages of  sand, silt, and clay) 
Water retention curves, FC and PWP values derived from USDA-ARS Rosetta v3 and VG model
Fractional Available Water and Soil Moisture Categorization adapted from  UMRB dashboard

FAW = (SM - PWP)/(FC - PWP)

Fractional Available Water
Amount of moisture in soil available to plants

Expressed as a fraction

0% (limited available water) 

100% (plenty of available water)

PAW = (SM - PWP) × soil layer thickness

Plant Available Water
Plant available water in inches at each depth



Looking Ahead: Climate Outlooks



Types of Weather/Climate Forecasts
• Climatology: Average January gas price in KC 

(2021-2025): $2.74/gal

• Persistence: Current gas price (KC): $2.70/gal

• Trend: Kansas City gas prices have been declining 
since 2023. The only notable spike in prices this 
year occurred in June/July

• Analog: Today’s crude oil price: ~ $58/barrel 
(recent declines are lowest since February, 2021). 
Gas price (KC) in February, 2021: ~ $2.90/gal ↑

• Teleconnections: What else can we use to predict 
gas prices?

Teleconnections – linkages between weather changes 
occurring in widely separated regions of the globe 
(American Meteorological Society, 
https://glossary.ametsoc.org)  

https://glossary.ametsoc.org/


Teleconnections



Types of Weather Forecasts

• Despite the method used to construct a forecast, the 
results must be communicated
• Forecast value vs. forecast accuracy

• 3 types of forecasts – depends on end user or variable
• Quantitative
• Probabilistic
• Qualitative



Types of Weather Forecasts

•3 types of forecasts – depends on end user or 
variable
• Tomorrow’s gas price in Kansas City:

• Quantitative: $2.65/gal
• Probabilistic: 95% chance gas price less$2.80/gal
• Qualitative: Slightly less than average and very cheap



2025 Statewide Climate Summary
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Looking Ahead

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

How to Interpret Climate 
Prediction Center Outlooks: 

https://www.weather.gov/afc/Guid
eToInterpretCPCProducts 

https://www.cpc.ncep.noaa.gov/
https://www.weather.gov/afc/GuideToInterpretCPCProducts
https://www.weather.gov/afc/GuideToInterpretCPCProducts


Looking Ahead

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

How to Interpret Climate 
Prediction Center Outlooks: 

https://www.weather.gov/afc/Guid
eToInterpretCPCProducts 

https://www.cpc.ncep.noaa.gov/
https://www.weather.gov/afc/GuideToInterpretCPCProducts
https://www.weather.gov/afc/GuideToInterpretCPCProducts


Looking Ahead
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Looking Ahead

https://www.cpc.ncep.noaa.gov/ https://www.psl.noaa.gov/enso/difference 

Figure provided by the International Research 

Institute (IRI) for Climate and Society 

(updated 19 November 2025).

https://www.cpc.ncep.noaa.gov/
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Thank you!

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

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