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Motivation

• Has it been raining more? flooding more?    

Iowa Floods of 2008
Kickapoo River Floods of 

2007, 2008, 2016, 2017, 2018 Wisconsin Floods of 2008

Missouri River Floods of 2011 Midwest Flooding 2016



Motivation

• Has it been raining 
more? 

flooding more?    

July 11 2017
Flash Flood 
Emergency

8”+ Rain / 5-6 hours

August 23 2016
Flash Flood Emergency
5-8”+ Rain / 5-6 hours
3 record river crests

August 27-28 2018
Flash Flood Emergency

10-12”rain
Flood of Record: Kickapoo River



Really? Is this the new normal?
2016: La Crosse: Wettest on record  2018-9: Rochester

86.8” Snowiest on record
(prev: 85.1” 1996-7)

2018: Harmony: 60.21” 
State Annual Rainfall Record

(prev record 56.24”) 

2019: Rochester: Wettest (51.74”, thru Nov 18)

Mississippi River: La Crosse
Spring 2019 Records

• 40 consecutive days above flood 
stage (prev: 30 days)

• 121 days above “action stage” 
(prev: 73)

Sept 2019: Lancaster, WI
18.62” rainfall

(prev: 12.13” 2018)



Normals:
~30-35”







Normal:
~30-35”



Nearly 1 foot higher than 
previous 40 year max! 



2018 Precipitation: Records

150-200% of Normal



2018 Precipitation: Percent Normal

150-200% of Normal



Top 10%

https://www.ncdc.noaa.gov/extremes/cei/graph/en/01-12/4



State Climate Division 7

State Climate Division 2





*

Drought

1895-2018

https://www.ncdc.noaa.gov/cag/

https://www.ncdc.noaa.gov/cag/


*

1895-2018

https://www.ncdc.noaa.gov/cag/

https://www.ncdc.noaa.gov/cag/


• Percent of Days >= 1” 
• 1970 to 1999

• ~ 1.75%  or ~ 6.5 days per year

3.7 7.3 11 15

~6.5 days

http://scacis.rcc-acis.org/

http://scacis.rcc-acis.org/


• Percent of Days >= 1” 
• 1990 to Oct 20, 2019

• ~ 2.25%  or ~ 8 days per year

3.7 7.3 11 15

~8 days



• Percent of Days >= 1” 
• 2005 to Oct 20, 2019

• ~ 2.75%  or ~ 9 days per year

3.7 7.3 11 15

~9 days



• Percent of Days >= 1” 
• 2016 to Oct 20, 2019

• ~ 4%  or ~14-15  days per year

• DOUBLING over the 1970-1999 
normal values!

3.7 7.3 11 15

~14-15 days



• Percent of Days >= 2” 
• 1970 to 1999

• ~ 0.3%  or ~ 1 day per year

1 2 4
15

~1 day/yr



• Percent of Days >= 2” 
• 1990 to Oct 20, 2019

• ~ 0.4 %  or ~ 1.5 days per year

1 2 4
15

~1.5 days/yr



• Percent of Days >= 2” 
• 2005 to Oct 20, 2019

• ~ 0.6%  or ~ 2 days per year

1 2 4
15

~2 days/yr



• Percent of Days >= 2” 
• 2016 to Oct 20, 2019

• ~ 1-1.25%  or ~4  days per year

1 2 4
15

~4 days/yr



2019

https://mrcc.illinois.edu/DEWS/indicators/



2018

https://mrcc.illinois.edu/DEWS/indicators/



2017

https://mrcc.illinois.edu/DEWS/indicators/



2016

https://mrcc.illinois.edu/DEWS/indicators/



https://mrcc.illinois.edu/DEWS/indicators/



Rank: Jan 1- Nov 15 2019 (~70 Years)



2019 Record Annual Precipitation

Records began 
in late 1800s





Mean: 194
*

Data Provided by:

2016-2019: 
85% above 
the mean!



Data Provided by:



Mean: 487 *

Data Provided by:



Mean 2203

*
Data Provided by:



Mean: 561

*

Data Provided by:



Mean: 5250 *

Data Provided by:



Mean: 865

*

Data Provided by:
2012 Drought

1993 Flood



Top 5 Historical Crests
@ 48 River Gauges in NWS La Crosse Area (to 2018)



Long Term Trends (Climate)

https://www.youtube.com/watch?v=JObGveVUz7k



Long Term Trends (Climate)





Long Term Trends (Climate)

Source: National Research Council (U.S.). Committee on Surface Temperature Reconstructions for 
the Last 2,000 Years Surface temperature reconstructions for the last 2,000 years (2006), National 
Academies Press ISBN 978-0-309-10225-4/

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-309-10225-4
https://data.giss.nasa.gov/gistemp/


Long Term Trends (Climate)

Twitter: @ZLabeTrends While sea ice thickness observations are sparse, here we 
utilize the ocean and sea ice model, PIOMAS (Zhang and Rothrock, 2003), to visualize 
September sea ice thickness and volume from 1979 to 2019. 



Long Term Trends (Climate)
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