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ADVERSE WEATHER 
HAZARDS !

•! WINTER STORMS (BLIZZARDS,  
HEAVY SNOWS, DANGEROUS 
WINDCHILL)!

•! CONVECTIVE STORMS 
(THUNDERSTORMS,  HAIL, HEAT)!



NWS Winter Weather Criteria 



WINTER STORM HAZARD 
CHARACTERISTICS:!

•! ICE OR SNOW DEPOSITION!
•! REDUCED VISIBILITY!
•! STRONG WINDS!
•! DANGEROUS WIND CHILL VALUES!





Annual Probability of Blizzards 



Top Single 
Day or 

Multiple Day 
Snowfalls 



Halloween 
blizzard 



   Frequency of snowfalls of 3” or 
greater in the Twin Cites since 1949. 

__________________________________________________________________________________! "

 Months        No. of yrs with            No. of yrs with  
               at least one               multiple falls 

_________________________________________________________ 
 DEC              27 (45 pct)               15 (25 pct) 
 JAN              35 (57 pct)               17 (28 pct) 
 FEB              35 (58 pct)               14 (23 pct) 





Coldest Windchill Conditions!



Trends since winter of 1996-1997 (14 Blizzards) 

Fewer blizzards 

Fewer days with measurable snow 

More days with 4” or more of snow 

More freeze/thaw cycles 



ADVERSE WEATHER 
HAZARDS !

•! CONVECTIVE STORMS 
(THUNDERSTORMS,  HAIL, HEAT!





FREQUENCY OF THUNDERSTORMS 
IN THE TWIN CITIES!

•! JAN!
•! FEB!
•! MAR!
•! APR!
•! MAY!
•! JUN!
•! JUL!
•! AUG!
•! SEP!
•! OCT!
•! NOV!
•! DEC!

•! ONCE/15 YRS!
•! ONCE/5 YRS!
•! ONCE/YR!
•! 2-3 TIMES/YR!
•! 5-6 TIMES/YR!
•! 7-8 TIMES/YR!
•! 7-8 TIMES/YER!
•! 6-7 TIMES/YR!
•! 4-5 TIMES/YR!
•! 1-2 TIMES/YR!
•! ONCE/2 YRS!
•! ONCE/10 YRS!







From 
IPCC 

2007 



Historical recurrence interval of 2 inch rains in MN is once per year. 

Observed 2 inch rainfalls for the period 1991 – 
2010 and maximum single day value for various 
communities: 
 Location                      No. 2 in. rains    Maximum Value (date)!
Twin Cities      28      9.15 (7/23/87)"
Albert Lea       33      7.50 (6/15/78)"
Preston          36      6.60 (7/21/51)    "
Red Wing         29      7.78 (7/1/78)"
Lake City        38      5.60 (5/28/70)"
Waseca           38      5.40 (8/31/62)"
Winnebago        40      8.64 
(9/25/2005)"
Bricelyn         35      9.22 
(9/14/2004)"
Amboy            34      4.69 



Shift in Precipitation 
Recurrence 

Intervals 





3000 years of 
flood frequency in 

SE MN (Spring 
Valley) 

reconstructed 

From: S. Dasgupta et 
al, Earth and 

Planetary Science 
Letters, 300: pp 

46-54, 2010 



 JUN              JUL              AUG            SEP              OCT 

Month exhibiting the highest annual 24-hr rainfall amount 

1978-2009 (a shift in phase to later in the year) 



Trend in number of days with max temp of 90 F or higher is 
negative for Twin Cities 



Trend in dewpoints of 70 F or higher in the Twin Cities 



Waseca, MN Average Monthly Minimum Temperature Pattern!
Years! Jan! Feb! Mar! Apr! May! Jun! Jul! Aug! Sep! Oct! Nov! Dec! Ann!

1951-
1980! 0! 6.4! 18.2! 34.1! 45.9! 55.7! 59.9! 57.5! 48! 37.2! 23.2! 9.2! 33!

1961-
1990! 0.2! 6.3! 20.0! 34.3! 46.1! 55.8! 60.3! 57.2! 48.1! 36.5! 23.4! 7.0! 32.8!

1971-
2000! 1.5! 8.9! 21.8! 34.6! 47.3! 56.8! 60.6! 58.3! 48.5! 36.4! 23! 7.9! 33.8!

1978-
2007! 4.2! 8.7! 21.8! 35.0! 47.5! 57.4! 61.2! 58.8! 49.4! 36.5! 23.6! 9.6! 34.5!

Waseca, MN Average Monthly Maximum Temperature Pattern!

Years! Jan! Feb! Mar! Apr! May! Jun! Jul! Aug! Sep! Oct! Nov! Dec! Ann!

1951-
1980! 19.9! 26.4! 36.6! 55.3! 69.6! 78.5! 82.4! 80! 72! 60.4! 41.7! 26.7! 54.1!

1961-
1990! 20.1! 25.8! 37.9! 55.0! 69.2! 78.4! 82.3! 79.4! 71.4! 59.1! 41.1! 24.7! 53.5!

1971-
2000! 20.6! 26.9! 38.8! 55.1! 69.4! 78.7! 81.8! 79.5! 71.8! 59! 39.8! 25.1! 53.9!

1978-
2007! 22.3! 26.8! 39.0! 56.1! 69.2! 78.8! 82.1! 79.6! 72.5! 58.9! 40.8! 26.6! 54.4!

Temperature Tendencies at Waseca, MN 



DP 80 F or higher.  
Readings have been 

statewide with highest 
frequencies in central 
and southern counties 



Frequencies of July tropical dew points (70 F or higher) 
and associated Heat Index values for the Twin Cities 
since 1945. 

Year      Hours with DP of  Range of Heat"
          70 F or greater   Index Values (F)"

1949           223            98 - 112"
1987           207            98 - 104"
1955           207            98 - 113"
1999           205            98 – 115 (125*)"
1957           193            99 – 114"
2001           163            98 - 110"
1977           159           100 - 108"
1983           156           102 - 110"
1995           108            98 - 116"
2005!            94            98 – 109 (125*) "
2010           200            98 - 108       "



1883, 1894, 1901, 
1910, 1917, 1921, 
1931, 1933, 1934, 
1936, 1937, 1947, 
1948, 1949, 1955, 
1957, 1959, 1964, 
1976, 1977, 1983, 
1988, 1995,1999, 
2001, 2005, 2006, 

2007, 2010 

Historical 
Minnesota Heat 

Waves: 
Red denotes dewpoint driven 



Trends since the Drought of 1988 

More intense thunderstorm rains 

More flash floods 

More large hail 

More heat advisories as a result of high dewpoints 



www.cloudappreciationsociety.org 

“I’ll accept the notion of 
climate change when pigs 

and rabbits fly” 


