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2.4 WINTER STORM 

Canadian and Arctic cold fronts that push cold temperatures, ice, and snow into the 
State generally cause winter storms, blizzards, and ice storms in Ohio.  Severe 
winter weather in Ohio consists of freezing temperatures and heavy precipitation, 
usually in the form of snow, freezing rain, or sleet. Severe winter weather affects all 
parts of the State. 

Blizzard conditions occur when the following conditions last three hours or longer:  

35 mph or greater wind speeds, 

considerable snowfall and blowing snow bringing visibility below ¼ mile, 

temperatures of 20º F or lower. 

Severe blizzards have wind speeds exceeding 45 mph, visibility near zero, and 
temperatures of 10º F or lower. 

While Ohio residents and governments are accustomed to handling winter storm 
events, occasional extreme events can make conditions dangerous and disruptive. 
Heavy snow volume makes snow removal difficult.  Trees, cars, roads, and other 
surfaces develop a coating or glaze of ice, making even small accumulations of ice 
extremely hazardous to motorists and pedestrians.  The most prevalent impacts of 
heavy accumulations of ice are slippery roads and walkways that lead to vehicle and 
pedestrian accidents; collapsed roofs from fallen trees and limbs and heavy ice and 
snow loads; and felled trees, telephone poles and lines, electrical wires, and 
communication towers.  As a result of severe ice storms, telecommunications and 
power can be disrupted for days. 

The northeastern portion of Ohio near the Great Lakes experiences what is known 
as “lake-effect snow” (see Figure 2.4.1.a).  As cold air passes over the relatively 
warm waters of the large lakes, the weather system absorbs moisture and heat, and 
releases this in the form of snow.  Lake effect snowfall intensity is affected by:  

the contrast between lake and air temperatures,  

the distance air has traveled over water, known as the fetch, and  

the regional weather conditions-- a snow storm’s maximum penetration inland will 
generally be greatest during late autumn/early winter and shortest during the 
late winter. 
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Figure 2.4.a 

Generation of Lake Effect Snow 

 

Source: The Weather Doctor, http://www.islandnet.com/~see/weather/elements/lkefsnw2.htm 

 

Lake-effect snowstorms have been known to cause continuous snowfall for as long 
as 48 hours over a sharply defined region. One single, intense local storm cell can 
yield as much as 48 inches of light-density snow in 24 hours or less. Consequently, 
snowfalls can vary greatly, with areas of deep snowfall adjacent to areas with 
relatively little snow. 

Snow and strong easterly wind conditions ahead of a warm front usually cause ice 
storms. The snow, however, changes temporarily to sleet and then to rain that 
freezes when it hits the ground, covering exposed surfaces with a layer of ice. Local 
accumulations of ice may be heavy if the storm halts over a region for extended 
periods of time. Ice storms lasting more than 12 hours usually produce ice 
accumulations several inches thick and affect an area that may range from a few 
square miles to areas covering several states. The typical ice storm swath is 30 
miles wide and 300 miles long. 

RISK ASSESSMENT 

Location 

Winter storms are considered to be non-spatial hazards.  As a result, it is difficult to 
determine the actual location of the damage that may result from a winter storm 
event.  In an effort to conquer this limitation the annual mean snow depth from 1961 
to 2003 was mapped (see Map 2.4.2.1.a).   
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Produced by URS and Ohio EMA
Disclaimer:  The information presented on this map has been 
compiled through various sources, the Ohio EMA does not 
guarantee its accuracy.

Source: HAZUS-MH

Map 3.4.2.1.a
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Most of the counties in Region 1 have experienced a mid level of snow in the time 
frame specified.  However, Lucas, Van Wert, Auglaize, Logan, and Hardin counties 
have sparse areas where higher snow levels have been experienced. 

Historically, Region 2 has experienced the highest annual mean snow depth. The 
Region contains all of the counties that have experienced the highest annual mean 
snow depth, with parts of Geauga and Ashtabula counties having the highest in the 
state, and Lake, Cuyahoga, Portage, and Trumbull having the second highest in the 
state. 

The largest number of counties within the lower portion of Region 3 has had a 
moderate annual mean snow depth.  The upper section of the region has, for the 
most part, a medium depth with parts of Columbiana, Carroll, and Tuscarawas 
having higher depths than other counties in the region.  As a result, it appears that 
the lower portions of this region have the least chance of receiving a significant 
event than upper portions of the region. 

Past Occurrences 

Ohio experienced more than 270 severe winter storms between 1925 and 2003.  
Several being considered notable storms and, since 1964, two were declared federal 
declarations. 

In January 1978, the Great Blizzard of 1978 closed homes and businesses for one 
week and caused the deaths of 51 people.  Wind gusts reached 69 mph and caused 
blowing and drifting snow. The NWS classified the Great Blizzard of 1978 as a 
severe blizzard.  

In February 1994, heavy freezing rain and sleet fell across southern and central 
Ohio counties. Ice accumulations averaged 0.75 to 2 inches, leading to downed 
trees and power lines. Supplies of salt, already low from previous storms, were not 
readily available in some areas, hindering ice removal. Very low temperatures, in the 
teens and single digits, also slowed ice removal. Travel on foot and by vehicle was 
treacherous, producing a record number of injuries, mostly due to falls. Six vehicular 
fatalities and one death due to exposure occurred. 

In January 2002, low pressure passed to the northwest of Ohio. Freezing rain 
developed to the north of a warm front extending east from this low. Up to one-half 
inch of ice accumulation occurred in Lucas County with an excess of one-quarter 
inch of ice in Wood, Ottawa and Sandusky Counties. Scattered power outages 
resulted from downed power lines and trees. In Lucas County alone, over 400 trees 
and limbs were downed. This ice storm caused total damage of $3 million. 

In February 2003, warm air currents in southeastern Ohio caused the precipitation to 
accumulate as heavy ice. This ice storm was known as the Ironton Ice Storm 
Incident. This ice adhered to the branches of trees and formed a thick layer, with 
some people reporting two to five inches of accumulation. As the ice accumulated, 
the branches began to snap. In some instances, the weight of the ice caused tree 
trunks to break completely, and in other cases trees became uprooted by the weight 
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of the ice in their crowns. Some trees broke off at the crown, while on others, the 
side branches snapped. Branches and trees fell across roadways and electrical lines 
throughout Gallia, Lawrence, and Scioto Counties. A large portion of Lawrence 
County went without electric or phone service for weeks. Large areas of the County 
remained inaccessible, until roads were cleared away. Damage to District facilities, 
roads, and trails appeared to be extensive. Early estimates indicated that 75 to 80 
percent of the District’s 131 miles of trails were impacted.  In March 2003 this event 
was federally declared as DR-1453 for 31 of the states 88 counties with the largest 
number of those counties residing in Region 3. 

Probability of Future Events 

Map 8 depicts National Climatic Data Center figures of Ohio’s annual mean snow 
depth for the years 1961 to 2003. Southern portions of Ohio have mean snow 
depths of 12 to 24 inches and central Ohio has between 24 and 36 inches. However, 
the northeastern corner of the state has mean snow depths of 48 to more than 72 
inches. In terms of probability, the snow depth with a 5% chance of being exceeded 
in any given year is between 50 and 60 inches in parts of Ohio.  However, the vast 
majority of Ohio has the same chance of exceeding only 10 to 30 inches. The higher 
snowfall totals and probability for the northeastern portion of Ohio can be attributed 
to the lake effect snows caused by the area’s proximity to the Great Lakes. 

Global climate change may have an impact on the probability of future events; 
however, it is unclear as to the extent of this impact.   

Environmental Impacts 

Winter storms have an indirect impact on the environment due to industrialization 
and societal progress.  Winter storms in the form of severe snow or blizzards have 
an impact on the environment through the clearing of roadways.  The snow on the 
roads pick up not only contaminants of chemicals and oil products from traffic, but 
also the salt mixtures used to de-ice the roads.  In 2002 the American Society of 
Engineers published an article regarding the accumulation of pollutants in snow 
exposed to urban traffic.  This study, conducted in Cincinnati in 2001, collected 
approximately 6 kg of cyanide, used as an anti-caking agent, from de-icing salt used 
on a major north-south highway.  With the melting of the snow and ice, the cyanide 
would then be carried into nearby waterways contaminating the aquatic life, 
absorbed into the groundwater, and enter the community’s water source. 
 
Ice storms and heavy wet snowfalls, in addition to the indirect effects above, can 
have a direct effect the environment though damaging vegetation.  The destruction 
of vegetation reduces available habitats, threatening endangered species, and 
reduces the amount of carbon dioxide removed from the atmosphere. 
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VULNERABILITY ANALYSIS & LOSS ESTIMATION 

Methodology 

The 10-year winter storm losses (1993-2003) for each county provided the basis for 
estimating potential vulnerability and losses.  To yield the per capita 10-year damage 
total for each county, the total damage for the decade was divided by the 2001 
population.  That figure divided by ten, resulted in the annual per capita damage 
figure for severe winter storms in each county (in raw dollar unadjusted for inflation).  
This is the figure that appears in the column on the right.   

Results 

With an annual winter storm loss figure of $12.54 per capita, Ohio, with a 2001 
population of 11,381,725, can expect an annual statewide winter storm loss of 
approximately $1,418,736,006 in the future, based on what occurred in the previous 
decade (see Table 2.4.a). The 10-Year loss includes all residential, commercial, 
governmental structures, as well as infrastructure and public facilities for each 
county.  Map 2.4.3.2.a shows severe winter weather per capita loss. 
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Allen 108,522 $1,375,000 $1.27 Ashland 52,786 $19,821,000 $37.55 Adams 27,225 $26,381,000 $96.90 

Auglaize 46,453 $15,651,000 $33.69 Ashtabula 102,729 $42,823,000 $41.69 Athens 62,792 $11,415,000 $18.18 

Champaign 39,210 $16,551,000 $42.21 Butler 335,992 $18,686,000 $5.56 Belmont 69,605 $838,000 $1.20 

Clark 143,969 $16,551,000 $11.50 Cuyahoga 1,384,252 $43,876,000 $3.17 Brown 43,425 $27,860,000 $64.16 

Clinton 41,277 $17,536,000 $42.48 Delaware 118,215 $16,951,000 $14.34 Carroll 29,011 $6,635,000 $22.87 

Crawford 46,695 $13,196,000 $28.26 Fairfield 125,109 $19,961,000 $15.95 Clermont 180,970 $17,891,000 $9.89 

Darke 53,178 $71,151,000 $133.80 Franklin 1,081,784 $16,125,000 $1.49 Columbiana 111,684 $1,435,000 $1.28 

Defiance 39,195 $6,250,000 $15.95 Geauga 92,294 $47,743,000 $51.73 Coshocton 36,803 $5,395,000 $14.66 

Erie 79,321 $19,598,000 $24.71 Greene 148,530 $16,551,000 $11.14 Gallia 30,929 $12,710,000 $41.09 

Fayette 28,387 $15,361,000 $54.11 Hamilton 838,134 $17,886,000 $2.13 Guernsey 40,899 $1,835,000 $4.49 

Fulton 42,334 $12,367,000 $29.21 Knox 55,250 $17,726,000 $32.08 Harrison 15,813 $895,000 $5.66 

Hancock 71,745 $14,658,000 $20.43 Lake 227,324 $46,870,000 $20.62 Highland 40,875 $17,000,006 $41.60 

Hardin 31,945 $1,405,000 $4.40 Licking 149,080 $16,711,000 $11.21 Hocking 28,241 $19,945,000 $70.62 

Henry 29,090 $1,812,000 $6.23 Lorain 285,798 $42,236,000 $14.78 Holmes 39,539 $21,714,000 $54.92 

Huron 59,775 $15,986,000 $26.74 Mahoning 254,810 $22,344,000 $8.77 Jackson 32,743 $12,655,000 $38.65 

Logan 46,115 $1,875,000 $4.07 Medina 154,718 $20,481,000 $13.24 Jefferson 72,705 $335,000 $0.46 

Lucas 454,029 $27,592,000 $6.08 Montgomery 553,579 $16,551,000 $2.99 Lawrence 62,017 $12,055,000 $19.44 

Madison 40,158 $16,651,000 $41.46 Pickaway 52,840 $14,961,000 $28.31 Meigs 22,920 $12,660,000 $55.24 

Marion 65,639 $11,841,000 $18.04 Portage 153,056 $40,279,000 $26.32 Monroe 15,141 $6,400,000 $42.27 

Mercer 40,886 $15,651,000 $38.28 Richland 128,549 $13,726,000 $10.68 Morgan 14,961 $5,057,000 $33.80 

Miami 99,329 $16,551,000 $16.66 Stark 378,098 $32,379,000 $8.56 Muskingum 84,783 $6,395,000 $7.54 

Morrow 32,319 $14,686,000 $45.44 Summitt 542,899 $47,981,000 $8.83 Noble 14,052 $6,340,000 $45.12 

Ottawa 41,036 $21,667,000 $52.80 Trumbull 223,513 $42,459,000 $19.00 Perry 34,212 $6,130,000 $17.92 

Paulding 20,163 $1,425,000 $7.07 Warren 168,229 $17,986,000 $10.69 Pike 27,982 $26,900,000 $96.13 

Preble 42,344 $16,556,000 $39.10 Wayne 112,274 $17,534,000 $15.62 Ross 73,437 $22,016,000 $29.98 

Putnam 34,741 $1,405,000 $4.04 TOTAL 7,564,327 $608,003,000 $337 Scioto 78,428 $26,351,000 $33.60 

Sandusky 61,653 $21,837,000 $35.42 Tuscarawas 91,521 $7,135,000 $7.80 

Seneca 58,314 $18,071,000 $30.99 Vinton 12,953 $6,410,000 $49.49 

Shelby 48,233 $1,375,000 $2.85 Washington 62,798 $11,165,000 $17.78 

Van Wert 29,432 $1,401,000 $4.76 TOTAL 1,458,464 $339,953,006 $943

Williams 39,200 $11,255,000 $28.71 

Wood 121,680 $21,487,000 $17.66 

Wyandot 22,956 $10,006,000 $43.59 

TOTAL 2,159,323 $470,780,000 $912

Table 2.4.a

Estimate of Potential Losses to Winter Storms by Region

Region 2 

 County 2001 Pop.
10-Year Winter 

Storm Losses

Per-Capita 

Annual Winter 

Storm Losses

Region 1 

 County 2001 Pop.
10-Year Winter 

Storm Losses

Per-Capita 

Annual Winter 

Storm Losses

Region 3 

 County 2001 Pop.
10-Year Winter 

Storm Losses

Per-Capita 

Annual Winter 

Storm Losses
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The total 10-year winter storm loss for Region 1 is $470,780,000 which is the second 
highest in the state.   Within the region, Darke County has historically had the 
highest 10-year loss at a total of $71,151,000 affecting approximately 53,178 people 
(see Table 2.4.3.2.a).  Allen and Shelby counties have historically had the lowest 10-
year loss at $1,375,000 in each county affecting 108,522 people in Allen County and 
48,233 in Shelby County (see Table 2.4.3.2.a). 

Region 2 has the highest 10-year winter storm loss in the state at a total of 
$608,003,000.  Within the region, Summit County has historically had the highest 
10-year loss at a total of $47,981,000 affecting approximately 542,899 people (see 
Table 2.4.3.2.a).  The second highest is Geauga County with a total loss of 
$47,743,000 affecting approximately 92,294 people (see Table 2.4.3.2.a).  Richland 
County has historically had the lowest 10-year loss at $13,726,000 affecting 128,549 
people (see Table 2.4.3.2.a). 

Region 3 has historically had the lowest 10-year winter storm loss.  In total there has 
been a loss of $339,953,006, which has affected a population of approximately 
1,458,464 persons.  Brown County has had experienced the highest 10-year loss at 
a total of $27,860,000 affecting approximately 42,425 persons (see Table 2.4.3.2.a).  
Jefferson County has had the least 10-year loss to winter storms at $335,000, which 
affected approximately 72,705 persons (see Table 2.4.3.2.a). 

2.4.4 VULNERABILITY AND ESTIMATE OF POTENTIAL LOSSES OF STATE 
OWNED CRITICAL FACILITIES 

2.4.4.1 Methodology 

The methodology to determine the vulnerability of state-owned structures and critical 
facilities to winter storms were identified in section 2.1.4.1.   

2.4.4.2 Results 

Since winter storms are non-spatial hazards and have the potential to affect all state-
owned structures and critical facilities in the state this section defaults to the overall 
discussion of state-owned structures and critical facilities identified in section 2.1.4.1, 
Table 2.1.4.2.a, and Appendix C. 


