


































A Brief Weather Review of the March 2019 Flood 
Impacting the State of Iowa 

Ongoing (Beginning March 13, 2019) 
  
  
1.      Overview 
  
The weather pattern for the last half of Winter 2018/2019 (February-March 13th) in Iowa 
featured record snowfall, along with much below normal temperatures. These conditions 
contributed to a deeper than normal snowpack that lingered into March later than normal. 
This very cold period produced deep frost depths which prevented snowmelt to penetrate the 
soils.  Additionally, soil moisture values were extraordinarily high through the winter which 
magnified the run-off into state streams and rivers. This report will examine the antecedent 
conditions that contributed to the March 2019 Flooding across the state of Iowa, as well as the 
heavy rain-on-snow precipitation event that was associated with an unusually strong late Winter 
storm system that impacted the plains and midwest. 
  
2.      Antecedent Conditions – Very Cold and Wet February 2019 
  
After a dry January, the weather pattern became much more active across the state of Iowa for                 
the February through early March period. Virtually the entire state saw above normal snowfall              
for February and early March (Image 1 - Accumulated Snowfall (in): Departure from Mean Feb               
1, 2019-March 12, 2019). A few sites including at Des Moines, surpassed historical record              
snowfall for February (since 1878).  
 
Likewise, the active weather pattern ushered in a period of very cold temperatures to the high                
plains and upper midwest (Image 2). These cold temperatures lingering into early March and              
prohibited the onset of the typical late winter melt cycle. Consequently, the deeper than normal               
snowpack lingered longer than normal (Image 3).  



 
 

The colder than normal February and early March led to deep frost depths that approached two                
feet in some locations (Image 4). This made the ground impervious, absorbing very little if any                
additional moisture from snowmelt run-off or precipitation. 
 
 
 
 
 



The final factor that set the stage to the Iowa floods of March 2019, was the soil moisture that                   
was extremely high leading into the event. In fact, much of the plains and upper midwest were                 
at the 99th percentile of calculated soil moisture levels (Image 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.      Flooding Trigger - Warm Temperatures and a Major Widespread Storm System 
 
A very strong storm system developed across Colorado on March 13th, lifting northeast through 
the plains and Iowa on the 14th and 15th. A period of warmer than normal temperatures along 
with widespread rainfall impacted much of Iowa as well as upstream basins of the Missouri 
River. Within two days, virtually all of the snowpack that existed across Iowa had melted (Image 
5) and was added to the widespread 1-3 inches that fell across the entire state March 12-14th 
(Image 6).  
 
 
 
 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.     Summary 
 

The antecedent conditions set conditions that were ripe springtime flooding. The strong 
storm system and rain that fell on-top of the deep snowpack triggered the widespread 
flooding that has and continues to impact the state of Iowa as March 20th, 2019. 
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Prepared For:  Iowa Homeland Security and Emergency Management 

Prepared On:  Wednesday, March 20th, 2019 

Prepared By:  Chad Hahn, Warning Coordination Meteorologist 

National Weather Service, Des Moines, Iowa 
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