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Introduction







1. Introduction

A wide range of weather affects the Upper Mississippi River Valley, with all the seasons well represented.
Residents in the National Weather Service - La Crosse area of responsibility (southeast Minnesota,
northeast lowa, and western Wisconsin, see Fig.1 and Table 1) have experienced a vast array of weather
conditions: tornadoes and hail, floods and droughts, heat waves and cold outbreaks, and winter storms.
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Fig 1. The National Weather Service - La Crosse area of responsibility (cities are larger, bold type;
counties are smaller, italicized type).

Minnesota lowa Wisconsin
Dodge Allamakee Adams Monroe
Fillmore Chickasaw Buffalo Richland
Houston Clayton Clark Taylor
Mower Fayette Crawford Trempealeau
Olmsted Floyd Grant Vernon
Wabasha Howard Jackson
Winona Mitchell Juneau

Winneshiek La Crosse

Table 1. The 28 counties in the National Weather Service - La Crosse area of responsibility.



This document attempts to identify some of the most significant weather events throughout the area, for
each day of the year from 1850 through 2004. Some of the more “major” events have been expounded
upon in greater detail and some all-time records for various locations have also been included. It is hoped
that this document can serve as an unofficial history of the recorded weather for the area, providing
interesting weather tidbits and facts for the entire year.

The information in this document has been divided into several sections. This first section provides an
introduction, including sources for the information and a map of the area covered. The second section
consists of relatively short, but detailed summaries of different significant weather events that affected the
region during its climate history. The third section contains a calender day record of significant climate
and/or severe weather events throughout the region. Finally, an appendix contains a listing of “all-time”
temperature and precipitation records for 22 sites across this part of the Upper Mississippi River Valley,
information for severe weather, and information and charts for heat and wind chill indices.

2. Data Sources and Information

Many sources were used to research and compile the data: local research and climate information;
National Climatic Data Center (NCDC), Midwestern Regional Climate Center (MRCC), and Storm
Prediction Center (SPC) archives; various newspaper archives and weather related journals (see listing
below); and internet resources. For tornadic events prior to 1950, information was gathered, paraphrased
and quoted from Significant Tornadoes 1680-1991 by Grazulis (1993). For tornadic events from 1950 to
2000, both Significant Tornadoes 1680-1991 by Grazulis (1993) and the Wisconsin Tornado Database,
1950-2000 by Norgord (2001) were used.

Grazulis, Thomas, 1993: Significant Tornadoes 1680-1991. Environmental Films, St. Johnsbury, Vermont,
1326 pp.

Norgord, Douglass G., 2001: Wisconsin Tornado Database 1950-2000. Geographic Techniques, Mt.
Horeb, Wisconsin, 167 pp.

Newspapers:

Austin Daily Herald — Austin, MN

Courier Press — Prairie du Chien, Wl — June 3, 1947

Hokah County Chief — Hokah, MN — 1894-1927

La Crosse Republican and Leader — La Crosse, W1 - 1871-1903
La Crosse Daily Chronicle — La Crosse, Wl —1878-1912

La Crosse Daily Republican — La Crosse, Wl — 1859-60 & 1866-70
La Crosse Democrat — La Crosse, Wl - 1853-54 & 1861-68

La Crosse Tribune — La Crosse, WI — 1904-Present
Minneapolis Morning Tribune — October 11, 1949

Richland Democrat — Richland, Wl - June 5, 1947

Vernon County Broadcast — Viroqua, Wl — May 29, 1947

Journals:

Climatological Data for lowa, U.S. Department of Commerce

Climatological Data for Minnesota, U.S. Department of Commerce

Climatological Data for Wisconsin, U.S. Department of Commerce

Monthly Weather Review — February 1922 pp. 78-82 & October 1949

Storm Data, National Climatic Data Center, 1950-present

Wisconsin Trails, The Great Ice Storm of 2/22/22, Michael Goc,
January/February 1993, pp. 42-46, 65



Maps:

Daily Weather Maps Weekly Series, NOAA, NWS, National Meteorological
Center Meteorological Operations Division & Climate Analysis Center

The majority of the temperature and precipitation records date back to the late 1800s, while snowfall
information is mostly from around 1950 to the present. The tornado information begins in 1850, while the
rest of the severe weather data starts in 1872.

Precipitation is measured in inches, temperature in degrees Fahrenheit, and the damage dollar estimates
reference the year of the damage (not dollar equivalent for the present year). When precipitation other
than snowfall is listed in Section 3 (Calendar Day Historical Weather Information) during a winter month
(generally November though March), the precipitation is likely “water equivalent”. W ater equivalent refers
to the amount of liquid there would be in a given amount of snowfall. Since snowfall records are sparse
prior to 1950, it was not always possible to determine whether a precipitation record for a winter month
was due to snowfall, or on account of rainfall.

Due to cooperative observers having a variety of reporting times (not always midnight to midnight), the
exact date of high and low temperatures, along with precipitation, may be off a day. The authors did their
best to assign these values to the correct day. Also, defining the exact start and stop times of snow
storms was problematic at times. In some cases, snow events occurred so close together that discerning
between events was difficult, and could lead to incomplete event totals per snow storm. In these cases,
the authors felt it was best to list the individual day snow totals, rather than event totals.

The authors acknowledge that some events have probably been missed due to the absence of available
records. Even so, this document will provide a comprehensive and informative look at some historical
weather events across the area.

3. Acknowledgments

The authors would like to thank Dan Baumgardt, SOO at NWS-La Crosse; Glenn Lussky, MIC at
NWS-La Crosse; and Seth Binau, Lead Forecaster at NW S-La Crosse who reviewed this document.

We would also like to thank Dave Morgan, a student volunteer at the NW S-La Crosse, who researched
and wrote several of the event summaries, Todd Shea, WCM at NW S-La Crosse, who helped with some
fact gathering, and Pete Corrigan, Hydrologist at NW S-Blacksburg, who contributed flood information.
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Severe Storms/Tornadoes: The Severe Weather Outbreak of June 27, 1998

On June 27, 1998 an intense line of thunderstorms
(Fig. 1) tracked from south central Minnesota through
western Wisconsin, continuing eastward toward the
New England States the next day. As this line passed
over the Upper Mississippi River Valley, it produced
winds in excess of 90 mph. After storm surveys were
conducted on the damage, wind gusts (Table 1) were
estimated to have been over 100 mph in some
locations.

The strongest and most destructive winds took two
different paths (Fig. 2). One traveled from just north
of Rochester, MN, through Tomah, W1, and then into
Juneau County, WI. The other ran from west of
Austin, MN, south of La Crosse, WI, and into south
central Wisconsin. However, it is important to note g |
that winds were in excess of 60 mph along nearly the S l
entire line of storms. In addition to the winds, rainfall nm - F—Z__V_I |

with the line caused some flash flooding, especially Fig 1. Reflectivity radar image at 832 pm.
over northeast lowa. Hail as large as golf balls (1.75")

was also reported with this line.

Thousands of trees were downed due to the storms, along with power lines and sporadic property
damage. One of the hardest hit locations was Austin, MN. The city experienced widespread property and
tree damage, with power loss to nearly the entire city for 24 hours. Many streets were impassable due to
the downed trees and power lines.

The National Weather Service in La Crosse issued 50 warnings for this event, covering southeast
Minnesota, northeast lowa, and western Wisconsin. Storm damage estimates totaled nearly $15 million.
Counties in northeast lowa and western Wisconsin were declared Federal disaster areas.

lowa

__I— Dorchester 70 mph
Floyd 70 mph
New Albin 70 mph

Neillsville Minnesota
¢ Austin 93 mph
T Winona 90 mph
Cataract Chatfield 81 mph
Tomah Rochester 81 mph
/ . ?-ﬁc,ogs'e Spring Valley 81 mph
Plainview 70 mph

I ? [ Wisconsin
Decorah > Cataract 101 mph
. Melrose 95 mph
Charlds City Lancastér Tomah 90 mph
) Ettrick 87 mph
‘ Stoddard 84 mph
7 I’I L L lﬁ || H Elroy 75 mph
Fig 2. Approximate paths of the strongest winds. Table 1. Reported wind gusts

from June 27, 1998.



Severe Storms/Tornadoes: The Charles City Tornado of May 15, 1968

On the afternoon of May 15, 1968, an F5 tornado
moved through Butler, Chickasaw, Floyd, Franklin,
and Howard Counties in northeast lowa. The
tornado moved northeast from north of Hansell,
passing east of Aredale, west of Greene, east of
Marble Rock, and devastating Charles City (Fig. 1). i
The tornado grew larger and more intense as it
approached Charles City (Fig. 2), striking the city at
approximately 450 pm. The huge tornado passed

Chestor,
[

directly through town, destroying 337 homes and r = f =

1,250 vehicles, and causing about $30 million in E;—Ga

damage. Ironically, the tornado damaged ‘Mason City -
8 churches in town, but left the bars standing. ity }@}’_D/
Debris from Charles City was found as far away as

LeRoy, MN, nearly 35 miles to the north. The L —
tornado continued to the northeast hitting Elma, o '

where it caused another $1.5 million in damage. 1] Asackale N T Greene e @ .
From Elma the tornado turned to the north and o f e ) _[E N
dissipated south of Chester, 4 miles south of the 4 n ‘ /

Minnesota border. The tornado was on the ground Fig 1. Approximate path of the F5 tornado that struck
for 65 miles, reaching a width of 400 yards. Nearly Charles City, IA on May 15, 1968.

2,000 homes were damaged or destroyed. All
13 deaths occurred in Floyd County. 450 injuries
were reported in Floyd County and 12 injuries in
Howard County.

On the same day, another F5 tornado moved north-northeast from southwest of Oelwein to Maynard and
east of Randalia in Fayette County, IA. Homes were leveled and swept away in both Oelwein and
Maynard. The warning sirens sounded for only 15 seconds before power failed in Oelwein. Nearly
1,000 homes were damaged or destroyed along the path, and 34 people had to be hospitalized. Almost
1,000 families were affected. The damage from this tornado totaled $21 million.

In addition to these

F5 tornadoes, an F2
tornado touched down
6 miles south of
Cresco, IA, two weak
F1 tornadoes touched
down in Dodge County,
MN, and F1 tornadoes
occurred in Fillmore
County, MN and
Chickasaw County, IA.
Baseball size hail
(2.75") also fell in
Fayette County, IA.

il

Fig 2. Photo by then Floyd County Sheriff L. L. Lane, along Highwa
tornado hit Charles City, IA.

y 14 just before the
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Severe Storms/Tornadoes: The Tornado Outbreak of May 10, 1953

W hile there have been days with more tornadoes across the region (most notably June 9, 1993 when
13 tornado touchdowns were confirmed), the 5 tornadoes that struck on May 10, 1953 (Fig. 1) stand out
for their strength and the length of their tracks. Four of the tornadoes were classified as F4 (“violent”
tornadoes with wind speeds up to 260 mph). The other tornado was rated as an F3.

One F4 tornado moved northeast from northeast of Fountain City, W1 to Colburn, WI. This tornado (or
possibly a tornado family) struck about a hundred farms. Eight farms were hit in Glencoe Township,
northeast of Fountain City. Total damage from this tornado was $1 million and it caused 10 injuries. The
tornado was on the ground for approximately 65 miles, reaching a width of 200 yards. This tornado has
one of the longest recorded tornado tracks in Wisconsin history.

The second F4 tornado moved from 5 miles southwest of Chester, |A to 4 miles northeast of Chatfield,
MN. Eleven farms were heavily damaged in northern lowa before this tornado crossed into Fillmore
County, MN. Twenty barns were damaged or destroyed in Minnesota and one man was killed as his barn
was destroyed 1 mile southeast of Wykoff (Olmsted County). A rural school was leveled 3 miles south of
Chatfield as well. Six injuries occurred in Olmsted County and 2 injuries in Howard County, IA. The
tornado covered 45 miles, reaching a width of 400 yards.

The third F4 tornado moved northeast and —
passed about 2 miles northwest of St. Charles, ﬂ
MN. Farms were torn up along the track. An ] )
infant was killed (Olmsted County) and 4 other * Hanniba
people were injured in a car that was thrown
100 feet, about 12 miles west of St. Charles, IA.
Four more injuries occurred in a barn, and three
more in another car. Hundreds of trees were
snapped at Whitewater State Park. Overall, this
tornado killed one person (Olmsted County) and
injured 11 people (6 in Olmsted County and 5 in
Winona County). This tornado also had the
shortest track out of the F4's on this day,
remaining on the ground for 18 miles, but still
reaching a width of 400 yards.

brun e

Chatfield

The final F4 tornado moved across Rusk, Price,
and Taylor counties in Wisconsin. This storm
tracked north-northeast to 7 miles north of —
Phillips, but the damage path was not
continuous. One farm house was leveled and
pieces of it were found 7 miles away. The
tornado was most intense in Price County where
F4 damage was witnessed for 12 miles and

caused over $150,000 in damage. This tornado 1 | \ |

“bounced” along the ground for 45 miles, Fig 1. Estimated tornado tracks for May 10, 1953.
reaching widths of 200 yards.

f.
Chester

The F3 tornado moved northeast across Clayton County, IA from 7 miles north northeast of Elkader to just
northeast of Giard. Barns and silos were destroyed as the tornado struck 8 farms. At least 60 head of
cattle were killed. A farmer was carried 700 feet, but suffered only minor injures. Damage estimates were
$150,000.
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Severe Storms/Tornadoes: The Rochester Tornado of 1883

On August 21, 1883, a large tornado struck Rochester, MN destroying most of the homes and commercial
structures on the north side of town. A total of 24 people were killed in Rochester, but the tornado itself
killed a total of 37 residents in southeast Minnesota. At least 200 people were injured.

The tornado moved northeast from 4 miles northwest of Hayfield, MN (Fig. 1), leveling at least 10 of the
40 farms it hit in Dodge County. In Rochester, over 135 homes were destroyed, while another 200 were
damaged. Many of the residents who survived the tornado said the enormous roar of the approaching
storm warned them. The tornado went on to derail a train causing more injures and at least one death.
The tornado track was 25 miles long, reaching a width of 1500 yards. It would have been ranked an F5 on
the Fujita damage scale and was part of a family of tornadoes that day. Total damage was estimated at
$700,000.

At the time of the tornado, the city of Rochester did not have a medical facility that could treat all the
injured. A local doctor, William W. Mayo, and his two sons worked together with the sisters of St. Francis
church to care for the wounded. Collections were gathered and in 1889 Saint Mary’s hospital was built,
which would later be renamed Mayo Clinic.

In addition to this F5 tornado, two other strong tornadoes (both F3) struck portions of southeast Minnesota
on this day. This first occurred 3 hours prior to the major tornado, moved northeast through Pleasant
Grove (10 miles south of Rochester). Most of the damage with this tornado occurred on 4 farms, with one
being completely destroyed. This tornado was on the ground for 10 miles, killing 2 and injuring 10. The
other F3 tornado moved northeast from 2 miles north of St. Charles to 4 miles north of Lewiston. It was on
the ground for 12 miles and occurred 3 hours after the F5 Rochester tornado. There was 1 death and

19 injuries associated with this tornado.

.iw
t

e

[
Fig 1. Estimated F5 tornado track that devastated Rochester, MN on August 21, 1883.

12




Severe Storms/Tornadoes: The Tornadoes of June 28, 1865

On June 28, 1865 a tornado moved east from southwest of Viroqua, W1 (devastating the southern part of
that town) to south of Rockton before dissipating in a six-mile wide downburst near the Juneau County, WI
line (Fig. 1). Multiple vortex "branches" and "eddies" were observed as the tornado passed through
Viroqua around 4 pm. "Death rode upon that sulphury siroc as the angry elements at the beck of an
invisible power lay waste the fairest portion of the village" (Grazulis, 1993). Ten people were killed on one
street. A death total of 17 is usually given for this tornado, but according to the History of Vernon County
at least 13 people were killed in Viroqua and as many as

12 others may have died later from injuries. There were g |
approximately 100 injuries. “The tornado was moving at an | New Lisbon
estimated 60 mph as it approached a schoolhouse 2 miles east [
of Viroqua containing a teacher and 24 students. The building
was lifted into the air and dashed to the ground, killing the Rockton
teachgr and eight students. Fogt-squgre timbers were carried Viro—q.lw |
long distances; tree tops were filled with feather beds, chairs,

and clothing. All kinds of livestock were either dead or writhing
on the points of broken branches; 20-ton rocks were rolled,
lifted, and broken* (Grazulis, 1993). Debris from Viroqua was
found in New Lisbon, over 40 miles northeast of the city.

The tornado was on the ground for 30 miles, with a width of

300 yards. Although this tornado does not have an official Fujita
scale rating, based on the destruction it would likely be an F4. Fig 1. Approximate path of the June 28,
In addition, this is one of the earliest recorded tornadoes in 1865 torado that struck Viroqua, WI.
W isconsin history, and also one of the deadliest.

Another tornado moved east along the Amherst/Holt Township line in Fillmore County, MN destroying four
homes and damaging several others. The damage scene included "splinters, shingles, rails, and every
conceivable article used about the farm or dwelling, together with shreds of torn garments, bed clothing,
beds torn open and feathers filling the air like snow flakes” (Grazulis, 1993). In addition, chickens and
turkeys were stripped of their feathers and lying dead in every direction.

13



Snow/Ice: The Snow Storm of March 12-14, 1997

The 1996-97 winter had already been a long
one by the time March began. The snow
started to accumulate in November, and kept
the ground covered under a blanket of white
through February. Seasonal snowfall records
had been set in many locations. Finally, the
winter looked like it might give way to spring as
March started, with most locations losing their
snow cover.

However, a storm system developed over Texas
and the southern Plains and tracked toward the
Upper Mississippi River Valley on the evening
on the 12". Snow developed across the region
that evening and continued through the 13" and
14", The heaviest snows fell on the 13" and
14" when the forcing and instability with the
storm were the strongest. A large swath of

10 or more inches of snow fell from southeast
Minnesota through east central Wisconsin

(Fig. 1), with a narrow band of 15-25" from
around Winona, MN and La Crosse, WI to
Green Bay, W1 (Table 1). Daily and monthly
snowfall records were set throughout most of
the region. In addition, this snowfall added to
an already snowy winter season, helping
Rochester, MN to its snowiest season on record
with a total of 84.6" for 1996-97.

10"

@ I:SIJIJ

\

Fig 1. Approximate snowfall totals for March 12-14, 1997
(most snow from the 13"-14").

lowa Minnesota Wisconsin

Waukon 8.5" || Minnesota City |21.0" || Mather 22.0" | Richland Center| 7.0"
Cresco 8.0" ] La Crescent 18.0" || Sparta 20.0" | Lynxville 5.5"
Decorah 7.5" | Winona 17.8" || Viroqua 20.0" [ Muscoda 5.0"
Mason City 5.0" || Hokah 15.7" || La Crosse 19.1" | Jump River 4.0"
Charles City 3.9" || Caledonia 15.5" | Mauston 18.0" | Lancaster 2.0"
New Hampton 3.5" || Spring Grove 14.0" | Cashton 17.0" | Prairie du Chien | 2.0"
Elkader 1.5" | Theilman 14.0" | Hillsboro 17.0"
Fayette 1.2" | Preston 13.0" | Blair 15.6"

Grand Meadow | 12.0" || LaFarge 15.0"

Austin 9.0" || Neilsville 14.0"

Byron 9.0" J Alma 13.0"

Harmony 8.0" | Gays Mills 11.0"

Zumbrota 6.5" | Mondovi 10.0"

Table 1. Snowfall totals for March 12-14, 1997.
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Snow/Ice: The Snow Storm of January 26-27, 1996

From the late afternoon of January 26, 1996 until the morning
of the 27", areas of southwest Wisconsin, northeast lowa, and
southeast Minnesota were hit by a blizzard of historic
proportions. This monstrous winter storm developed over the
Texas Panhandle and moved northeast into southeast lowa by
the early afternoon hours of the 26™ (Fig. 1).

With the passage of a cold front a day earlier, as well as strong
dynamics in place with the low, an extensive area of
overrunning snow broke out across southeast lowa during the
early afternoon. Meanwhile, thunderstorms developed over
central lowa near Des Moines, producing large hail and winds
greater than 60 mph. On the cold side of the storm, northwest
of the surface low, snowfall rates of 3 inches per hour with
thunder and lightning were reported. Combined with north
winds of 30 to 40 mph, whiteout conditions were created
across the state of lowa. A state of emergency was declared

Fig. 1. Path of the low center.

by the governor of lowa, and some claimed the storm to be the worst to hit the state in twenty years.

The storm continued to intensify as it moved northeast during the afternoon, dropping significant snow

amounts across northeast lowa. As the snow spread into southern and southwest Wisconsin, it became
convective, adding lightning and thunder to the snowfall. Reports of snowfall rates of 3-4" per hour were
common. Schools and businesses closed early on the 26", and even snow plows were pulled off the road
by early in the evening. Snowfall totals of 10-13" were common (Fig. 2, Table 1), with an isolated report of

18" six miles east of La Crosse, WI. Drifts of 4-8' made travel nearly impossible.

dison

B
e
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é
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lowa
Dorchester 16.5"
Waukon 16.0"
Postville 15.0"
Lansing 13.3"
Charles City 12.3"
Decorah 12.0"
Mason City 11.0"
Minnesota
Spring Grove 19.0"
Lanesboro 18.0"
Preston 15.0"
Byron 14.5"
Winona 12.0"
Caledonia 11.0"
Wisconsin
Viroqua 15.0"
Sparta 14.0"
Richland Center | 16.0"
La Crosse Airport| 13.0"
Cashton 12.0"

Fig. 2. Map of approximate snow totals.
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Table 1. Some snowfall totals
from January 26-27, 1996.




Snow/Ice: Halloween Blizzard/Ice Storm of 1991

On Halloween morning, a low pressure system developed over southeast Texas and moved rapidly north
northeast, reaching its maximum intensity (984 mb) just east of La Crosse, W on the afternoon of
November 1°. This storm became known as the “Halloween Blizzard” in most of Minnesota and the
“Halloween Ice Storm” in lowa and portions of southeast Minnesota.

Snow moved into southern lowa during the afternoon of October 30" and then spread into northern lowa
and Minnesota early on October 31%. Warm air aloft wrapping around this low pressure area caused the
snow to change into a mixture of snow, sleet, and freezing rain by mid morning on Halloween across
southeast Minnesota and much of eastern lowa, and this mixture continued until the late afternoon of
November 1%'. 1-2" of ice accumulated from southwest lowa into north central lowa, and from 2-3" of ice
accumulated across south central and southeast Minnesota.

In lowa, Interstate 35 was closed down by fallen power lines. 80,000 homes were without power and

there was $63 million in utility damage. Ten to fifteen percent of the corn crop was still in the fields and

the combination of ice, snow, and wind from this storm flattened some fields. Crop damage was estimated
up to $5 million. This storm is considered the most costly ice storm in lowa history. It took over a week to

restore power in some rural areas. Governor Terry Branstad declared 52 of 99 counties as disaster areas.

In south central and southeast Minnesota, 11 counties were declared federal disaster areas due to this ice
storm. The total damage was $11.7 million. According to the National Weather Service publication Storm
Data, “at least 20,000 people experienced power outages from October 31°' to November 2" as many
power lines and poles snapped under the weight of the ice. Many rural areas were without power for
about a week. Governor Arne H. Carlson declared a state of emergency in Freeborn and Mower counties.
The National Guard was called upon to help provide generators to rural farmsteads. The National Guard
armory and a local mall in Albert Lea were both used as shelter for many stranded motorists November 1
and 2", At the height of the storm, a 180 mile long stretch of interstate 90 from South Dakota border to
Rochester was closed."

During the evening of November 1%, arctic air moved into the
region, changing the precipitation to all show. The snow
continued until midday on November 2"%; 6 to 10" fell across
Winona and Houston counties in southeast Minnesota, and

La Crosse county in southwest Wisconsin [Fig. 1]. Meanwhile,
3 to 6" of snow fell across the remainder of southeast Minnesota,
portions of western Wisconsin, and a small portion of northeast
lowa. These amounts are small in comparison to the snowfall
from Red Wing, MN northward to the Duluth, MN area. This
winter storm dropped 28.4" of snow on the Twin Cities (single
storm record for the metropolitan record) while Duluth received
36.9" of snow (the largest single storm total in MN history).

o"

Wind speeds of 30 to 50 mph, and gusts to 60 mph on
November 1% and 2", created blizzard conditions across eastern
South Dakota, Minnesota, western lowa, and extreme western
Wisconsin. This storm closed schools, businesses, bridges, and

o"

public transportation systems for several days. ] Y |

Fig 1. Approx. snowfall totals for portions
At least 20 people died in Minnesota due to traffic accidents or of southeast MN, northeast IA, and
heart attacks from digging out after the storm. In addition, two western WI for Nov. 1-2, 1991.

Wisconsin hunters died when their boat capsized in Lake
Onalaska during the storm.
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Snow/Ice: The Blizzard of December 2-4, 1990

Low pressure over the Rockies moved east
into northwest Oklahoma (Fig. 1) during the
early morning hours of December 1, 1990.
The low intensified rapidly as it moved
northeastward into Missouri, causing
widespread snow to break out across lowa on
the 2". A narrow band of one foot of snow or
greater fell from just northeast of Des Moines
to Dubuque. Meanwhile much of the
remainder of the state received greater than
6 inches. A sport stadium dome in lowa City
collapsed under the weight of the heavy
snow. In addition, there was damage to
awnings, trees, and power lines. If the heavy
snow was not enough, strong winds caused
considerable blowing and drifting of the snow.
The highest wind speed reported was a

69 mph gust in Cresco, IA (Howard County).
Damage was estimated at around $2 million.

Fig 1. The path and location of the low at 6 am on December
2" 3" and 4". The shaded area depicts the location of the
heaviest snowfall, which fell mainly on December 3, 1990.

In Minnesota, reports of thunder accompanied
the snow over the extreme southeast corner
of the state. Snowfall amounts of a foot or
more were common from Winona to Elgin to
Spring Valley east to the Mississippi River. Northwest winds howled up to 50 mph causing whiteout
conditions which resulted in many school closures and put numerous cars in ditches.

In Wisconsin, blizzard conditions ravaged the southern two-thirds of the state, depositing 14-18" of snow
in a swath from Cassville (Grant County) through Madison to Green Bay. Adams-Friendship saw the
most snow, with 22" falling on the small community. Winds gusted to 60 mph which caused significant
blowing and drifting snow, creating drifts as high as 7 feet in Madison. Hundreds of car accidents were
reported throughout the area, as well as widespread power outages. Nine people in Wisconsin died of
heart attacks as a result of shoveling the heavy snow.

lowa Minnesota Wisconsin
Elkader 12.0" | Hokah 15.0" | Adams-Friendship |22.0" | Prairie du Chien 13.0"
Cresco 10.5" | Minnesota City 14.0" | Platteville 18.4" | Viroqua 13.0"
Fayette 10.5" | Caledonia 13.0" | Lancaster 16.0" | Alma 12.0"
Decorah 10.0" | Lanesboro 13.0" || Trempealeau 16.0" | Westby 12.0"
Lansing 9.1" | Austin 9.4" | Mauston 15.0" | Lynxville 11.0"
New Hampton 9.0" | Wabasha 9.4" || Ontario 15.0" | Necedah 11.0"
Oelwein 9.0" | Grand Meadow 9.0" | Sparta 14.5" | Blair 10.4"
Osage 9.0" | Preston 8.5" | La Crosse 14.4" | Gays Mills 9.0"
Mason City 8.3" [| Rochester 8.4" | Dodge 14.0" | Mondovi 8.0"

Table 1. Snowfall totals for December 2-4, 1990. The bulk of the snow fell on the 3.
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Snow/Ice: The Snow Storm of May 28-29, 1947

On the morning of May 27, 1947, two areas
of low pressure were located over the
United States, while a strong arctic high
pressure system was located over the

Mackenzie Basin in northwest Canada. T @
This high would provide the cold air needed
for a winter storm to develop. The 00
strongest area of low pressure was located o
over central Nevada, and it was this low
which would be responsible for the snow
storm over the Central Plains, Upper
Mississippi Valley, and Upper Michigan. =

On the morning of May 28", the high .
pressure center had moved rapidly south to
southern Saskatchewan. This area of high
pressure brought freezing temperatures to
the Northern Plains, with temperatures as
cold as 15 degrees at Eckman, ND. The

sub freezing temperatures caused a partial
to total loss of fruits and tender plants. 4‘ ‘ ‘ ‘
During the day, this cold air surged

southward across eastern Nebraska, lowa,
southern Minnesota, and Wisconsin. Many
record cold maximum temperatures were
established across the region for the day.

Fig 1. Approximate snowfall totals from May 28-29, 1947.

At the same time this was occurring, the area of low pressure was continuing to strengthen as it moved
east through southern Kansas. From the evening of the 27" through the 28", this low produced a
6-12" snow band from southeast Wyoming east across northern Nebraska into northwest lowa. The
heaviest snow in this band was found in Alliance and Harrison, NE where 12" had fallen.

During the late afternoon and evening of May 28", the surface low began to move northeast across
northern Missouri, northwest lllinois, and southeast Wisconsin. The reason for this change in direction
was due to a strong upper level disturbance that had dropped into the base of the upper level trough over
Nebraska during the day. This upper level disturbance caused an amplification of the upper level ridge
over the Ohio Valley and much of New England. On the cold side of the system, over the Upper
Mississippi River Valley, temperatures remained in the 30s and 40s. The cold temperatures changed the
rain to snow across southern Minnesota, northeast lowa, and across much of Wisconsin. This was the
latest snow ever reported in a season in this area, with some places experiencing their biggest May snow
storm on record.

From the late afternoon of the 28" into the early morning hours of the 29", 7-10" of snow fell across
Allamakee County in northeast lowa, and Vernon, Crawford, southern Monroe, and Richland Counties in
southwest Wisconsin (Fig. 1). The heaviest snowfall amount was 10" in Gays Mills, WI. Meanwhile, a
7-9" band of snow fell across northern Adams, Waushara, Winnebago, Outagamie, and Waupaca
Counties in central and east central Wisconsin. The weight of the heavy snow caused severe damage
power lines, telephone lines, bushes, and trees.
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Snow/Ice: The Armistice Day Storm of November 11, 1940

On November 11, 1940, a rapidly deepening low
pressure system moved northeast from Kansas City,
MO (Fig. 1) northeast through the Upper Mississippi
River Valley and into the Upper Great Lakes. This
low pressure area produced the lowest pressure
reading ever recorded up to this time at Charles City,
IA (28.92 inches), La Crosse, WI (28.72 inches - see [
Fig. 2) and Duluth, MN (28.66 inches).

Armistice Day (now known as Veteran’s Day) began
with blue skies and temperatures in the 40s and 50s. |-
The weather forecast for that morning was for colder
temperatures and a few flurries. The day was so
nice that duck hunters dressed in short-sleeved
shirts rushed to the marshes along the Mississippi
River early that morning. However, during the late
morning and early afternoon, a strong cold front
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moved through the region.

Behind the cold front, the weather became rather
blustery and the temperature plunged to the single
digits by the next morning (Table 1). The rain turned to
sleet and eventually to driving snow. Twelve duck hunters
were trapped on the Mississippi River between St. Paul
and Prairie du Chien by gale-force winds and threatening
waves. These hunters sought shelter on small islands and
eventually froze to death. Rescue work the next day was
hindered by ice which had developed during the preceding
night.

Elsewhere heavy snow fell across the Dakotas, much of
Minnesota and lowa, and northwest Wisconsin. The greatest
snow total was 26.6 inches in Collegeville, MN. In addition,
30 to 50 mph winds caused considerable blowing and

drifting of snow which trapped unsuspecting motorists.
Twenty foot drifts were reported near Willmar, MN.

The blizzard left 49 dead in Minnesota, and gales on Lake
Michigan caused ship wrecks resulting in another 59 deaths.

Fig 1. Track of the low pressure center for November
10-11, 1940 (time LST).

Fig 2. La Crosse, WI barograph tracing the
barometric pressure from November 9-13,
1940. The lowest pressure ever recorded
(28.72 inches reduced to sea level) occurred
around noon on November 11.

The storm claimed a total of 154 lives, and killed thousands

of cattle in lowa. More than a million turkeys were Kkilled by the
storm in Wisconsin, Minnesota, and other states. The storm
became know as the “Armistice Day Storm”.

This storm, along with a slow moving blizzard which would move
across northern Minnesota in mid March 1941, caused the

W eather Bureau to rethink its forecasting procedures.
Forecasting for the entire region had been directed by the
Chicago office, but in the wake of this storm, responsibilities were
distributed to regional centers to provide more timely and
accurate predictions.

Time Temperature
(LST) (F)

430 am 52

635 am 49

735 am 39

835 am 30

935 am 25

1035 am 21

325 pm 14
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Table 1. La Crosse, WI temperatures
for selected times on November 11, 1940.



Snow/Ice: The Ice Storm of February 21-23, 1922

This storm still stands out as one of
the worst ice storms ever experienced
in Wisconsin. Ice accumulations of X /
1-2", with a few reports of around 4",

built up on trees, poles, and wires.
Property damage was a staggering "
$10 million in Wisconsin. Additional ]
ice damage was reported in northeast
lowa and southeast Minnesota, but
newspaper accounts were rather B L 3"
sketchy on the extent of this damage. /

A
Light rain and freezing rain began / j

falling across the Upper Mississippi

River Valley during the afternoon of \ K
February 21, 1922. The precipitation /
intensity increased during the

overnight and continued into the / (—"‘"--...../
evening of the 22" as a surface low 2" / > 2"
pressure system moved northeast
from eastern Kansas to southern _‘ / ‘ ‘
2" 1" 1"

Lower Michigan by the morning of the
Fig 1. Ice accumulations from February 21-23, 1922.

2" X

3"

\
Q

23", There were even reports of an
occasional thunderstorm across the
region. Precipitation amounts were
generally in the 1-3" range; however, there were a few isolated reports of over 4" in central Wisconsin
(Fig. 1). In the following locations, February 22, 1922 stands as their wettest February day on record:
Fayette, IA (2.42"), Hillsboro, W1 (3.00"), Hatfield, WI (1.45"), La Crosse, W1 (2.05"), Mather, WI (1.56"),
Neillsville, W1 (1.78"), Richland Center, Wl (1.80"), and Winona, MN (1.65").

According to the February 1922 Monthly Weather Review, a mixture of rain, sleet, and freezing rain fell

across the southern two tiers of counties in Wisconsin. Further north, a mixture of freezing rain and sleet

was seen north and west of a line from Prairie du Chien to Sheboygan and south of a line from Lake City,

MN to Green Bay, WI. Ice accumulations of 1-2" were common in this area. Meanwhile, the remainder of
Wisconsin saw a mix of sleet and heavy snow. Snowfall totals up to 3 feet were reported from Eau Claire
to Green Bay.

In Wisconsin, the heavy ice accumulation brought down 15,000-20,000 communication poles. This
resulted in interruptions of power, telegraph, and phone service from 2 to 15 days. In addition to the
poles, there was considerable damage to timber, shade, and fruit trees. Ice accumulation on train tracks
accounted for ten train wrecks as locomotives and cars slid off of their tracks. Minor flooding was reported
in La Crosse, Sheboygan, Darlington, Fond du Lac, and a suburb in Milwaukee. This flooding caused
considerable inconvenience, but little monetary loss. Fortunately, only two deaths were attributed to this
storm.
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Heat/Cold: The Arctic Outbreak of February 1-4, 1996

From February 1-4, 1996, arctic temperatures overspread the Upper Mississippi River Valley (Table 1).
The culprit was a frigid airmass which moved into the region in late January. With clear skies at night,
temperatures plummeted into the 30s below zero over much of the area. This blast of arctic air set all-time
record low temperatures for lowa, Minnesota, and Wisconsin: Elkader, IA (tied the record at -47 on the
3); Courderay, W1 (-55 on the 4™); and Tower, MN (-60 on the 4™).

The average four-day temperature in Wisconsin during the cold wave was -18.3 degrees, with an even
colder -23.6 degree average in Minnesota. In Rochester, MN, temperatures stayed below zero from the

morning of the 29" until midnight on the 5" (Fig. 1).

2/1/1996 | 2/2/1996 | 2/3/1996 | 2/4/1996

Location High / Low |High / Low [High / Low [High / Low
Charles City, 1A 5 | -23* [-12¢ | -32* [-13* [ -30* | 0 | -25*
Decorah, 1A 5 | 25 [-13* | -3¢ |-13* [ 41| 1 | -36*
Elkader, 1A 5 | 23 | -5 | 32 |-13* [ 47| o | -38*
Oelwein, I1A -11* | -28* [ -20* | -31* | -15* [ -32* | -1 | -22*
Austin, MN -13* | 28 [-19* | -34* | -15* [ -31* | 0 | -25*
Rochester, MN -13* | 28 [-20* | -35* | -15* [ -30 1 | -24
Winona, MN 4* | 20 |-16* | -31* [-11* | -31*| 4 [ -31*
La Crosse, WI -8 | 26 [-13* | -34*| -9 [-36*| 0 | -31*
Prairie Du Chien, W1 | -1* | -17 | -8 | -29 |-11* [ -36*| 0 | -31*
Medford, WI -12¢ | -35* | -5 | -37*|-19* [ -37* | -12* | -37*

Table 1. Listing of high and low temperatures (F) for February 1-4, 1996. The * denotes a record temperature.

Temperature Trace for Rochester, MN

3 pm Jan 31st

lemperature

9 am Jan 30th

6 am Jan 31st /' (29 6 am Feb 4th

6 am Feb 3rd

6 am Feb 2nd
3 91521 3 9 1521 3 9 1521 3 9 1521 3 9 1521 3 9 1521 3 9 15 21
Every 3 hours, from 3 am Jan 29th through midnight Feb 5th.

Fig 1. Temperature trace (F) for Rochester, MN.
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Heat/Cold: The Heat Wave of July 1995

When most people think of weather related disasters,
they tend to focus on tornadoes, hurricanes, severe
thunderstorms, etc. How many would include extreme
heat in that list? However, one of the deadliest
weather related event to affect the United States was
the July 1995 heat wave that baked the Midwest and
parts of the east coast. Over 1,000 people lost there
lives due to this heat wave. On average, around

175 people die each year from heat related causes.

A strong ridge of high pressure was the main cause for
the July heat wave. This slow moving feature shifted
into the Upper Mississippi River Valley during the early
to mid part of July, allowing for a hot and humid air
mass to build across the region. Abnormally wet soils
to the southwest, across parts of southern lowa,
western lllinois, and Kansas and Missouri, aided the
extreme conditions. Steady south to southwest winds
moved across these moisture laden areas, increasing
the humidity in the air as it traveled into the Upper
Mississippi River Valley and Great Lake States. These
high humidity values, along with high temperatures,
produced heat indices above 110 degrees, and over
120 in some locations*. The main stretch for the
deadly heat was from July 12"-15", with the 13" being
the hottest day. On the 13", La Crosse’s heat index
topped 100 for nearly the entire day (Table 1), while
the high temperature of 108 tied (with July 14, 1936)
for the hottest on record. Rochester experienced

100 degrees or greater heat index values for the
afternoon and early evening (Table 2). There have
been hotter periods on record, but it was the
combination of the heat and the abnormally high
humidities that made this event so significant.

July wasn’t the only hot stretch during the summer of
1995, as both June and August brought stretches of
90 degree or greater high temperatures to the region.
La Crosse, Wl would experience 37 days of

90 degrees or better throughout the summer months,
second most after the summer of 1988 (46 days).

* For more information on the heat index, see the Appendix.
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Time Heat
(CDT) | Temp |Dewpoint| RH [Index*
9 am 89 77 68% 102
10 am 96 81 62% 118
11 am 97 73 46% 109
Noon 101 73 41% 114
1 pm 102 73 40% 116
2 pm 107 72 33% 121
3 pm 108 67 27% 117
4 pm 108 65 25% 115
5 pm 108 70 30% 120
6 pm 105 73 36% 119
7 pm 101 75 44% 117
8 pm 97 77 53% 114
9 pm 92 78 64% 108
10 pm 90 79 70% 106
11 pm 89 79 72% 104
Table 1. La Crosse Airport observations for

July 13, 1995.

Time Heat
(CDT) | Temp |Dewpoint| RH [Index*
Noon 93 71 49% 102
1 pm 95 72 48% 105
2 pm 96 73 48% 108
3 pm 98 73 45% 110
4 pm 99 73 44% 112
5 pm 98 75 48% 113
6 pm 95 77 56% 111
7 pm 92 78 64% 108
8 pm 89 79 72% 104

Table 2. Rochester Airport observations for

July 13,

1995.




Heat/Cold: The Heat Wave of July 1936

The “Dust Bowl” years of 1930-36 brought some of the hottest summers on record to the United States,
especially across the Plains, Upper Midwest and Great Lake States. For the Upper Mississippi River
Valley, the first few weeks of July 1936 provided the hottest temperatures of that period, including many
all-time record highs (Table 1). The string of hot, dry days was also deadly. Nationally, around

5,000 deaths were associated with the heat wave.

In La Crosse, WI, there were 14 consecutive days (July 5"-18") where the high temperature was

90 degrees or greater, and 9 days that were at or above 100. Six record July temperatures set during
this time still stand, including the hottest day on record with 108 on the 14" (this was later tied on

July 13, 1995). The average high temperature for La Crosse during this stretch of extreme heat was 101.

Several factors led to the deadly heat of early July 1936:

. A series of droughts effected the U.S. during the early 1930s. The lack of rain parched
the earth and killed vegetation, especially across the Plains states.

. Poor land management (farming techniques) across the Plains furthered the impact of the
drought, with lush wheat fields becoming barren waste lands.

. Wi ithout the vegetation and soil moisture, the Plains acted as a furnace. The climate of
that region took on desert qualities, accentuating its capacity to produce heat.

. A strong ridge of high pressure set up over the west coast and funneled the heat

northward across the Upper Midwest and Great Lakes.

As a result of the “Dust Bowl”, new farming methods and techniques were developed, along with a focus
on soil conservation. This has helped to avert or minimize the impact of a prolonged drought.

Location Temperature Date
Decorah, IA 111 July 14
Fayette, IA 110 July 14
Mondovi, WI 110 July 14
New Hampton, IA 110 July 13 & 14
Richland Center, WI 110 July 14
Hatfield, WI 108 July 14
La Crosse, WI 108 July 14
Lancaster, WI 108 July 14
Rochester, MN 108 July 14
Viroqua, WI 108 July 13 & 14
Mather, WI 106 July 14
Neillsville, WI 106 July 13 & 14
Sparta, WI 106 July 12 & 13
Medford, WI 104 July 13 & 14

Table 1. All-time record high temperatures set or tied in July 1936.
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Heat/Cold: Record Cold of February 1899

One of the most significant cold outbreaks to ever affect the United States occurred during the beginning
of February 1899. An arctic area of high pressure sank southeast from northwest Canada, moving over
the southern Plains by the morning of the 12" (Fig. 1). Low temperatures at or below zero extended from
Montana into central Texas, and then northeast through Maine that morning. Temperatures at-20 F or
colder gripped most of the Plains and Upper Mississippi River Valley. In fact, it was so cold that ice
actually flowed down the Mississippi River and out into the Gulf of Mexico on the 17™".

The coldest period for the Upper
Mississippi River Valley was from
the 7" through the 12" (Table 1).
During this time, low temperatures
averaged around -30 F, while

high temperatures were lucky to
approach zero. The region
averaged 30 to 40 degrees below
normal for the 6 day stretch. Many
record cold temperatures were set
during this period.

Temperatures warmed back to
seasonable normals by the 14",
and would continue near or above
the normal through the end of the
month. Despite this warmup,
February 1899 continues to be one
of the 5 coldest Februaries on
record throughout much of the
Upper Mississippi River Valley.

Average | Average Departure from
Location High Low Mean Normal
Cresco, IA -10.0 -30.5 -20.2 -36.7
Decorah, IA -8.3 -28.8 -18.6 -35.5
Elkader, IA -3.3 -24.2 -13.8 -31.9
New Hampton, 1A -8.2 -25.7 -16.9 -34.0
Caledonia, MN -7.3 -30.2 -18.8 -35.5
Grand Meadow, MN -11.8 -32.0 -21.9 -37.8
Lake City, MN -8.0 -32.3 -20.1 -35.5
St. Charles, MN -8.0 -28.7 -18.3 -34.4
La Crosse, WI -7.7 -26.7 -17.2 -33.7
Lancaster, WI -5.7 -24.7 -15.2 -33.7
Neillsville, WI -13.0 -37.0 -25.0 -39.7
Viroqua, WI -7.8 -26.7 -17.2 -34.4

Table 1. Temperatures for selected locations for February 7-12, 1899.

Fig 1. Low temperatures and position of high pressure at 8 am February 12, 1899.
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Flooding: The Mississippi River Flood of 2001

Each spring, water from melting winter snows, combined with

rainfall upon the snow or frozen ground, can cause flooding - Above Flood Stage
along the Mississippi River. The initial spring flood outlook in Location From To
February 2001 called for locations to stay at or below flood Lake City, MN 4/11 5/18
stage. Hoyvever, March st.orms t?rought significant snovys to Wabasha, MN 4110 516
parts of Minnesota and Wisconsin. Cold temperatures in the

north helped limit the amount of melting of the snow pack, Alma, WI 4113 5/4
although locations such as La Crosse, WI, Winona, MN and Winona, MN 4/11 5/13
points south lost their snow cover by the end of March. La Crosse, WI 4/12 5/14
On April 5" and 6", and then again on the 11", showers and Lansing, 1A 4/16 Sl
thunderstorms brought heavy rains to the Upper Mississippi McGregor, IA 413 /18
River Valley. These rains, in excess of several inches in some Guttenberg, IA 4/14 5/16
locations, caused a rapid snow melt. Water from this snow

melt, in addition to rain itself, funneled into area streams, Table 1. Month and day the Mississippi River
creeks and rivers, causing rapid rises and flooding. went above and below flood stage in 2001.
Eventually, most of this water flowed into the Mississippi River.

The Mississippi River

responded quickly for a

river of its size, reaching

flood stage from the

im pgct of the first rains Wabasha, MN, 18.22 ft 4‘_|;
within a week. The Lake City, MN, 20.13 ft 11.am on April 16

additional rainfall on the 11 pm on April 16 2nd highest crest

11" had the added impact | 3rd highest crest Winona, MN, 20.08 ft 1
of not only increasing the 2 pm on April 18

height of the crests, 2nd highest crest

but.extendln.g the length Alma, W1 18.15 ft Iz_aarcm:wrgisf\' Yi\lnigsm ft

of time locations 7 pm on April 16 = highes?crest

remained above flood 2nd highest crest

stage (Table 1). The last Laﬁg, A, 19.93 ft \

site in the local area morning on April 21

finally dropped below 2nd highest crest [ H

flood sta}ge on May 18™. gﬂv%%?ﬁg%ﬁlﬁbﬁlsé?ﬂ

Some tributaries went - Guttenberg, 1A, 21,65 ft 2nd highest crest

above flood stage more morning on April 22

than once. 2nd highest crest

The flood brought the ‘

2" to 3" highest crest

on record to many

Mississippi River ‘ ‘ | ‘

locations (Fig 1). |

In addition, the flooding

brought national media Fig 1. Location, crest, time of crest, and historical rank of crest in the 2001

to the region, with live Mississippi River flood.

reports as the river
reached its crests.
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Flooding: The Cedar River Flood of July 20-21, 1999

A series of thunderstorms affected portions of northeast lowa from July 18" through early on the 21°.
The slow moving thunderstorms drenched the region, dropping copious amounts of rain across the area
(Fig. 1). Most creeks, streams and rivers in Chickasaw and Floyd Counties were at bankfull or flooding.
Many roads were impassable.

On the Cedar River, approximately 100 homes in Charles City, IA had some type of flood damage.

Only the Main Street bridge was passable and flood waters had crossed sections of Highway 218 closing
businesses. The river level was so high that the gauge actually went under water. The river crested at an
estimated 22.80" feet in Charles City on the 21°, which is its highest crest on record. Additionally, rain
from a few days earlier caused the river to crest at 18.26" feet on the 19", which was the 9" highest crest
on record at that time.

Downstream in Nashua, IA the water had topped the dam at Cedar Lake, flooding nearby homes. Some
water crossed Highway 346 and had backed up along the train bridge there, allowing water to rise into the

downtown area. Sandbagging efforts were in full swing as the river crested.

Sections of the Wapsipinicon and Little Wapsipinicon Rivers were nearly a mile wide, flooding nearby
fields and closing sections of Highways 18, 346 and 63.

Mitchell, Floyd, Chickasaw and Howard Counties were declared federal disaster areas.

Minnesota .l

Lanesboro 3.84"
Grand yleado)w 6.89" °

Austin 2.95"

[ ]
Preston 6.21"

Mitchell Crc.asco 5.67"

Spillville 6.7Q'
[ ]

11.85"

Waucomg

Howard

Osage 10.75"

Fig 1. 48-hour rainfall totals from July 18-20, 1999 (7am to 7am CDT).
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Flooding: The Mississippi River Flood of 1965

The spring Mississippi River flood of 1965 stands as the flood of record for nearly half of the river’s length
(from about 100 miles north of Minneapolis, MN to Hannibal, MO). At the time, the crests of that April
(Fig. 1) exceeded previous records by several feet at many river gage sites. To this day, those record
crests still out distance the 2" highest crest by a foot or more at many of those same sites. The flood
caused $225 million in damage to public and private properties, with $173 million of that occurring along
the main stem of the Mississippi River. Emergency actions and evacuations, based on National Weather
Service forecasts, prevented approximately $300 million in additional damage.

Several factors contributed to this record flood:

] An early freeze in the fall of 1964 which lowered the frost depth deeper than usual.

° Significant snowfall in March across the region (300% above normal in east and east
central Minnesota).

° Below normal temperatures for the last half of March and start of April, preventing the
gradual melting and runoff of the snowpack.

] Heavy rainfalls in early to mid April, falling upon the snowpack and frozen grounds. With

nowhere to go due to the frozen ground, the rain and melted snow quickly found their way
into the Mississippi River and its tributaries. This runoff would create the record flood.

ALI;

Lake City, MN, 22.18 ft Wabasha, MN, 20.05 ft
April 19 April 19 ]
| - — |
Winona, MN, 20.77 ft
April 19
Alma, WI, 19.78 ft La Crosse, WI, 17.9 ft
April 19 April 22
[ I
] [ \
Lansing, IA, 22.5 ft
April 24 _‘ e HT

McGregor, IA, 25.38 ft
April 24

Guttenberg, 1A, 23.65 ft
April 24

e ‘

| |r|||‘¥\f\_¥7

Fig 1. Location, crest, and day of crest for the 1965 Mississippi River flood. All locations
listed recorded their all-time record crest.

27



Wind: The Wind Storm of October 10, 1949

On October 10, 1949, one of the most devastating wind storms to affect the region moved from the Central
Plains northeast into the Upper Mississippi River Valley, and western Great Lakes. Residents in the

region woke up to heavy rain and thunderstorms. Forecasts were for south winds up to 25 mph during the
day. The only indication of the impending winds to come later in the mor