Natural Hazards
Assessment

Jackson County, WI

Prepared by: NOAA / National Weather Service La Crosse, WI




Natural Hazards Assessment

for
Jackson County, WI

Prepared by NOAA / National Weather Service — La Crosse
Last Update: October 2016

Table of Contents:

OVEIVIEW....ucuiiiineiiienesiinnesiesessssnssssnn s sanasssnes 3
TOrnadoes.......ccciivuiiinernnsnssensnennssnnins sossnssnnsanns 4
Severe Thunderstorms / Lightning................ 5
Flooding and Hydrologic Concerns................ 6
Winter Storms and Extreme Cold.................. 7

Heat, Drought, and Wildfires......................... 8
Local Climatology.......cccccvcemereeerercrnee cennneranenne 9

National Weather Service &
Weather Monitoring..........cccccceeeerennenes 10

RESOUICES...cueeeereeirecirieeienennereereeceessessessnnssanses 11



Natural Hazards Assessment
Jackson County, WI

Prepared by National Weather Service —La Crosse

Overview

Jackson Countyisin the Upper MississippiRiver Valley of the Midwest with a mixture of terrain ranging
from flat, wetlands (cranberry bogs) in the eastern part of the county to relatively hilly terrainin the
western parts.

The area experiences atemperate climate with both warm and cold season extremes.

Winter months can bring occasional heavy snows, intermittent freezing precipitation orice, and
prolonged periods of cloudiness. While true blizzards are rare, winter stormsimpact the area on
average about 3 to 4 times perseason. Occasional arctic outbreaks bring extreme cold and dangerous
wind chills.

Temperatures between rivervalleys and surrounding hill tops can vary sometimes by 3°to 5°F. This can
lead to slightly more average snowfall onridge tops and occasionally adifference in winter precipitation
typesfromridge to valley. Temperaturesinlowlands, orbogs, are often 10 to 15 degrees colderat night
and can sometimes even freeze in summer.

Thunderstorms occuron average 30 to 50 timesayear, mainlyinthe springand summer months. The
strongest storms can produce associated severe weather like tornadoes, large hail, ordamaging wind.
Both riverflooding and flash flooding can occur, along with urban-related flood problems. The terrain
can leadto mudslidesand generally increases the flash flood threat. Heatand high humidityis
occasionally observedinJune, July, or August.

The autumn season usually has the quietest weather. On calm nights, colder airsettlesintovalleys
leadingto colderlow temperatures compared to ridge top locations. High wind events can also occur
occasionally, usuallyinthe springorfall.

The variability in weather can be seeninthe following graphic, created by a private company
(weatherpages.com) that rated each city on variations in temperature, precipitation, and other factors.
La Crosse, Wl ranked 27" highestin variability out of 277 cities.

Since 1998, Jackson County has
beenincludedinaFEMA Federal
Disaster Declaration 6times:

1998 — Severe storms

2000 — Severe storms /flooding
2001 - Flooding

2004 — Severe storms / flooding
2010 — Severe storms / flooding
2016 — Severe storms/ flooding

Largest Variety
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Tornadoes

Eventhough Wisconsin averages about 23 tornadoes peryear, Jackson County has only had 15
tornadoessince 1950, averaging aboutone tornado every 4 years. Most tornadoes are short-lived and
small. May and June are the peak months and most occur between 3and 9 p.m., but they can occur
nearly any time of year and at all times of the day.

Tornadoes by F/EF Scale for Jackson County, WI
1950-2016
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Most recent tornadoes:

e July 14, 2010 (EFO*)
¢ June 23, 2004 (F1)
e June 23, 2004 (F1)
e Sept.13,1994 (F1)
e July 25, 1982 (F1)
e July 18, 1971 (F2)
e June 26, 1969 (F2)
e July 10, 1966 (F2)
e July 23, 1965 (F1)
e May 23, 1964 (F2)
e May 4, 1964 (F2)

e Oct.10, 1962 (F1)

In August 1924, a killertornado tracked along and near where Interstate 94is currently hitting
numerous buildings and atleast 50 farms. Four people were killed, including aboy who was runningto
astorm cellar. Inmore recentyears, a series of small tornadoes hit western and southern parts of the
countyin June 2004 demolishingafew buildings and shearing off hundreds of trees. There were no
injuries butlots of property damage. InJuly 2010, a tornado moved through northern ends of the

county and hitthe Lake Arbutus area hard knocking down hundreds of trees.

Strongest tornadoes: (1850-2016)

e July 3, 1907 (F4) —40 inj, 11 dead
e Aug.7,1924 (F4) —20 inj, 4 dead

e May 13, 1942 (F3)-1inj, 1 dead
e May 1, 1930 (F2)- 13 inj, 0 dead
e June 26, 1969 (F2)—4inj, 0 dead

Tornado Watches

Tornado Warnings

Jackson County Tornado Facts:

o No F5 or EF5* tornadoes

e Onlytwo F4 tornadoesand one F3

e 16 deathsand 85 injuries since 1850

e Tornadoes have occurred May —October
e Most have occurred inJuly (7)

Year Year
2016 0 2016 1 Enhanced Fujita (EF) Scale
EFO 65-85 mph
2015 0 2015 0
EF1 86-110 mph
2014 1 2014 0
EF2 111-135 mph
2013 4 2013 3 EF3 136-165 h
2012 2 2012 0 EF4 166-200 mph
2011 4 2011 1 re 2'00 m:
2010 2 2010 2 >£00 mp
2009 3 2009 0
2008 8 2008 0
2007 6 2007 2




Severe Thunderstorms/ Lightning

Jackson County averages 38 thunderstorm days peryear. The National Weather Service (NWS)
considersathunderstorm severe when it produces wind gusts of 58 mph (50 knots) or higher, 1 inch
diameterhail orlarger, or a tornado.

Average Number of Thunderstorm Days per Year

Downdraft winds froma severe
thunderstorm can produce local
or widespread damage, even
tornado-like damage if strong
enough. Most severe
thunderstorm winds occurin
June or July and between the
hoursof 4 and 8 p.m., but can
occur at othertimes. Most
damage involves blown down
trees, powerlines,and damage
to weakerstructures (i.e. barns,
outbuildings, garages) with
occasional related injuries. Anintense thunderstorm wind gust, ordownburst, hitafield with mobile
homesin August 1996 demolishingamobile homeand killingayoungchild. The stormalso ledto 4
injuries. There have been 111 damaging wind reports since 1982 inthe county.

Large hail can also occur in a severe thunderstorm. June is the peak month with the most common time
betweenland 9 p.m., butitcan occurinotherwarm season months and at any time of day. Hailis
typically acrop damaging hazard but can damage roofs, windows, and vehiclesif large enough (>1”).
Expenses canbe high. Injuries orfatalities are rare for hail. OnJuly 13, 2015 hail the size of baseballs
fell near Levis, Wl damagingsiding, roofs, and numerous vehicles. There have been 86large hail (>3/4")
reportsinthe county since 1982.

Non-severe thunderstorms still posealightningrisk. Accordingto the Vaisala Group, an average of just
under 300,000 cloud-to-ground strikes hit Wisconsin each year based on data from 2006 to 2015.
Nationally, Wisconsin ranks 11" in lightning related fatalities with 8 deaths reported between 2006 and
2015. There were lightning fatalities in Wisconsinin 2007, 2008, 2011, and 2016 but there have beenno
knowninjuries orfatalitiesinJackson County thru 1982.

Severe Severe

Thunderstorm Thunderstorm

Watches Warnings
Year Year
2016 4 2016 11
2015 5 2015 5
2014 4 2014 12
2013 10 2013 12
2012 11 2012 8
2011 13 2011 14
2010 13 2010 14
2009 3 2009 7
2008 10 2008 7
2007 16 2007 8
2006 23 2006 11




Flooding and Hydrologic Concerns

On occasionintense, heavy rain producing thunderstorms or consecutive thunderstorms (“training”) can
bring excessiverainfall leading to flash floodingin Jackson County. The hilly terrainin parts of the
county can enhance run-off. Inthe flatareas, ponding of wateris more likely.

Flash Flood
Juneisthe mostcommon month for flash floods, but they can occur from May Warnings
through September. They are mostcommoninthe eveninghours, between 8-10 Year
p.m., butcan occur at othertimesand typically last from 3-6hours. Since 1982, 2016 2
there were 18 deaths from flooding in Wisconsin. 2015 2
2014 2
Flash flooding hitthe countyinJune 1998 when excessive thunderstorm rains 2013 1
closed several roads due to high water. In June 2000, localized flash flooding 2012 0
occurred as 2to 3 inchesof rainfell inless thantwo hours washing out county 2011 0
roads near North Bend, WI. In July 2008, rounds of thunderstorms one evening 2010 1
led to extensive flooding and the closure of many roads around the county. 2009 2
Heavy rain alsoled tosignificantfloodingin September 2016. 2008 1
2007 0
Black River @ Black River Falls, w1 1he Black River bisects Jackson County from north 2006 0
Top 5 Crests (FS: 47 feet) to south that includes two dams—Hatfield and
Date Crest Black RiverFalls (see photo below). Headwaters forseveral otherrivers
9/24/2010 61.47’ begininthe county as well, including the Buffalo and Trempealeau

Rivers. Theserivers can experience flooding with seasonal spring

6/20/1993 61.19 . . . .
snowmeltbut may alsorise quickly duringthe summerfrom heavy rain
9/22/2016 60.30 patterns. Othercreeks and flowage areas can run high after periods of
6/27/1998 55.63’ heavy rain, although problemsin eastern parts of the county are rare
4/7/2001 52.08' giventhe sparse populationand amount of lowlands. Lake Arbutus

borders Clark County but waterlevels are controlled by the Hatfield Dam.

In September 2010, two days of heavy rain, including over 7” at Black River Falls, produced record
flooding up and down the Black Riverbasin. Damage was limited to areas nearthe riverbut a Federal
disaster declaration was reached for much of western Wisconsin due to the flooding. (see below)

Record flooding also occurredin 1993 when months of rain hit the upper Midwest. Debris build up
alongthe spillway at the Hatfield Dam led to damage and flooding while down riverin Black River Falls
over 100 homes were flooded due to alevee failure. Fifteenroads were also closed inthe area.

Photo courtesy of OxBlue




Winter Storms and Extreme Cold

Hazardous winter weathercan bringa variety of conditions to Jackson County. Since 1982, an average
of 3-4 winter stormsimpactthe area each season. The terraininthe county does limitthe number of
true blizzards (only 2since 1982) but heavy snow, blowingsnow, ice,and sleetall occur. There have

been a total of 6 documented deathsand 51 injuries as a direct result from winter stormsin Wisconsin
since 1982.

The 30-year average seasonal snowfall at Hatfield, Wlis 44.5 inches. The bulk of snow falls between
Decemberand March. The largest winterstormstendtoform overthe central or southern Plains, then
move northeast towards the western Great Lakes.

Top 5 Seasonal
Snowfalls at
Hatfield, WI

Some of the largesttwo-day winter stormsinclude 18.0inches on December 2-
3, 1985 and 17.0 inches onJanuary 4-5, 1971. A blizzard on December 8-9,

2009 produced 15.0 inches of snow at Taylor, Wl and 12.1” at Black River Falls. Years Snowfall

1950-51 91.6”
1951-52 90.9”
1961-62 68.8”
1942-43 67.6”
1936-37 65.7”

March can often be a snowy month. Eventhough snowfall may be less
frequent, heavy wetsnow canform from large spring storms. The all-time
record one-day snowfall in Hatfield is 20.0inches which has been set twice -
March 19, 2005 and March 6, 1959.

Ice storms (1/4” of ice or more) can occur but are relatively rare with
only 7 occurrences since 1982.

Arctic cold outbreaks can occur inthe upper Midwestas well. Snow

: depth can modify these cold temperatures leadingto sub-zero readings
3 . " onaverage 31 timesawinter. Occasionally strong northwest winds will

combine with arcticoutbreaks to create dangerous wind chill conditions as well. The coldest

temperaturesare usuallyin January and February with average lowsinthe

single digits and record lows colder than -25°F most days. The all-time record Coldest Lows at

Hatfield, WI

low at Hatfield, Wlis-51°F setin 1951. Temperaturescangetevencolderin

favored low areas—like cranberry bogs and flowages. EONY Baie

-51°F 1/30/1951
-51°F 2/1/1918

-48°F 2/20/1929
-47°F 1/15/1963
-46°F 1/24/1922

In January 1912, Hatfield, WIwent 14 days with temperatures ator below
+5°F, with low temperatures of -35°F, -38°F, -42°F, and -43°F. January 1936
was also a brutally cold month with low temperatures during the last half of
the month at or below -8°F, including four consecutive days below-30°F.

The La Crosse National Weather Serviceissues Wind Chill Advisories when wind chillreadings of -20°F to
-34°F are expected. Wind ChillWarnings are issued when wind chillvalues at or below -35°F are
expected oroccurring. InJanuary 2009, wind chills
reached-34°F inJackson County duringa 3-day cold
spell.




Heat, Drought, and Wildfires

On occasion the weather pattern across the upper Midwest favors prolonged heatand humidity, leading
to heat waves. June through August are the warmest months with average high temperaturesin the 80s
and record highs above 100°F most days. The warmesttemperature on record at Hatfield, Wl is 108°F

which was set onJuly 14, 1936. -
Warmest Highs at

Hatfield, WI
Since 1982, there have been 121 fatalities directly related to heat waves and Higha = Date
another95 indirectly, in Wisconsin. InJackson County, there have been 16 108°F 7/14/1936

heat wavessince 1982 with three documented deaths (1inJuly 1999, 2 inJuly 107°F 7/13/1936

2001). 106°F 7/15/1995
105°F 7/12/1936

One of the longest heat waves on record occurredin July 1936 when Hatfield,
105°F 5/31/1934

WI hit95°F or higherfor 13 consecutive days, including 9 consecutive days at
or above 100°F and all-time record highs fourdaysina row. In more recentyears, hightemperatures
reached at or above 100°F fourdays ina row in late July and early August 1988.

Prolonged dry spellscanalsolead to drought causing extreme
damage to crops. Droughtsvary inlengthandintensity but
abnormally dry to moderate drought conditions can occur quite
frequently. Severeto extreme droughts occurfar less frequently.

Dry weathercan alsolead toa wildfirethreat,

. = B especiallyinthe spring (April) before foliage
has emerged (i.e. beforegreen up) orinthe fall aftervegetation has started to die
off. Warm, dry (i.e. lowerrelative humidities), and windy conditions all favor
higherfire dangerand can lead to sporadicfiresinJackson County. Thick, wooded
areas, especially areas of Jack Pines, pose athreat for wildfires with awell known
history in this part of the state.
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On April 27, 1977, a forest fire started south of Black River Falls and quickly became araging crownfire,
traveling through the tops of the dense pine forest. In 12 hours, a total of 14 homesand 17,590 acres of
forestland had burned although the village of Millston was spared because of alast minute wind shift.
In April 1994, 720 acres burned near Black River Falls when warm temperatures and gusty winds
combinedtoyield an active period of wildfiresin the state.




Local Climatology

Here are some basicclimatology figures for the Jackson County area. Data is valid for Hatfield, Wl based
on normals from a 30-year period (1981-2010). (Note: Missing datafrom 1994-2002)

Normal Normal Average
Month Maximum Minimum Precipitation Snowfall
Temperature
Temperature Temperature
JAN 26.4 5.1 15.8 0.72" 8.0”
FEB 30.9 6.9 18.9 1.05” 9.7”
MAR 43.5 19.6 31.5 1.94” 8.3”
APR 59.2 31.8 45.5 2.64” 2.17
MAY 70.9 42.0 56.5 3.90” 0.0”
JUN 79.1 51.1 65.1 4.25” 0.0”
JUL 83.5 56.4 70.0 4.02” 0.0”
AUG 81.4 55.2 68.3 4.12” 0.0”
SEP 72.9 45.1 59.0 3.44” 0.0”
OoCT 59.1 34.3 46.7 2.35” 0.2”
NOV 42.5 23.1 32.8 2.18” 3.4”
DEC 28.5 8.9 18.7 1.48” 10.8”
Year 57.0 31.9 44.4 32.20” 44.5”

Note: ClimatologicalinformationforHatfield, WIlbeganin 1896 but there are numerous periods
of missingdata. Information forBlack RiverFallsislimited to precipitation only.

Miscellaneous facts:

e Warmestyear(s) onrecord —1931 (49.0°F)

e Warmestmonthon record —July 1931 (76.4°F)

e Warmestday on record—July 14, 1936 (108°F)

e Greatestnumberof days with 90°F or warmer— 1988 (51 times)

e Coldestyearonrecord —1924 (39.9°F)

e Coldestmonthonrecord—January 1912 (-6.3°F)

e Coldestdayonrecord —January 30, 1951 (-51°F)

e Greatestnumberof daysat 0°F or colder— 1978 (63 times)

e Wettestyearon record— 1911 (49.61")

e Wettestmonthonrecord —June 1993 (13.32")

e Wettestdayon record—July 13, 1912 (5.40”)
Driestyearon record— 1948 (18.55")

e Driestmonthon record— Numerous (0.00”)

e Highestseasonal snowfall on record—1950/51 (91.6”)

e Highestmonthly snowfall on record— March 1956 (39.0”)

e Highestone-day snowfall onrecord—March 19, 2005 and March 6, 1959 (20.0”)
e Leastseasonal snowfall onrecord—1967/68 (10.4”)



NOAA/National Weather Service Support and Weather Monitoring
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NOAA’s National Weather Service (NWS) forecast office at La Crosse, Wl ! _
servesJackson County with weatherinformation and supportona ' tht
continuous basis. Operating 24hours a day, a staff of 23 issues routine and non-routine informational
products for the area, including all watches, warnings, and advisories related to natural hazards.
Dopplerradar (WSR-88D) is co-located with the La Crosse NWS office and covers the region.

NWS La Crosse has a websiteat: www.weather.gov/lacrosse

Normal communication during hazardous weatherscenarios is via
telephonewith limited use of amateurradio.

NOAA Weather Radio coverage in Jackson Countyincludes:
¢ WNG564 (Black River Falls) on 162.500 MHz

¢ WXJ86 (La Crosse) on 162.550 MHz

o KE2XKP (Tomah/Ridgeville) on 162.525 MHz

Storm spotter groups consist of mainly amateurradio operators and the general public, with some
involvement from law enforcement and fire departments, among others. Spottertrainingis held nearly
everyyearwith an average attendance in the past5 years of 27.

There are a variety of weather monitoring sourcesin ornear Jackson County, including:

Automated weatherstation(s):
e Black RiverFalls

River Gauge(s):
e Black River @ Hatfield Hydro Plant
e Black River @ Black RiverFalls

Cooperative Observers
e Black RiverFalls
e Mather 3NW

In addition, numerous volunteer reports from around the county are received atthe La Crosse NWS
office including rainfall, snowfall, and temperatures, on aroutine basis.
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Resources

National WeatherService —La Crosse
NWS La Crosse Tornado Database

NWS La Crosse River Monitoring

NWS La Crosse Climate

NWS La Crosse Droughtinformation

NWS La Crosse Storm Summaries

NWS La Crosse NOAA Weather Radio page

NWS La Crosse Severe Weather Climatology

NWS Storm Prediction Center

SPCOnline Severe Weather Climatology:

www.weather.gov/lacrosse

www.weather.gov/arx/tornadomain

http://www.crh.noaa.gov/ahps2/index.php?wfo=arx

www.weather.gov/climate/index.php?wfo=arx

www.weather.gov/arx/drought

www.weather.gov/arx/events

www.weather.gov/arx/nwr

www.weather.gov/lacrosse/svr climate.php

http://www.spc.noaa.gov/

- http://www.spc.noaa.gov/new/SVRclimo/climo.php?parm=anySvr

- http://www.spc.noaa.gov/climo/online/rda/ARX.html

Contact information:

Last Updated:

Todd Shea

Warning Coordination Meteorologist
NWS La Crosse
todd.shea@noaa.gov

October 2016
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