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INTRODUCTION 

Ice forms in most winters, at least for a few days, in the colder, fresher waters of the upper 

Chesapeake Bay. As a rule of thumb, ice in the upper-Bay is a concern to navigation and commercial 

fishing about every 6 or 7 years. Chesapeake Bay ice is of course more noteworthy and more widely 

reported following a period of consecutive years during which time the Bay’s water had generally 

been ice free – between the winter of 1917-18 and 1935-36 and 1982-83 and 2015, for example. 

Because the average air temperature in the Bay area for January and February is approximately 0 

°C, prolonged cold is required to ice over the mid and lower-Bays. It should be noted that even in 

relatively warm winters, ice will form if a blast of polar air cools the surface water to the freezing 

level, but in these instances the ice cover is more of a veneer and not a serious impediment to 

watermen or to navigation. On the other hand, in winters when air temperatures are below normal 

but winds are persistent, ice formation may be delayed. But if air temperatures during autumn are 

cool, and the Bay’s waters are thus below normal entering winter, the average air temperature in 

January is a bellwether in determining how severe icing will become. 

STUDY AREA 

The Chesapeake’s tidal shoreline (at high tide) stretches approximately 11,788 km; adding in the 

mileage of its tidal tributaries this total increases to 18,804 km. It takes in water from an area totaling 

nearly 165,729 km2; from most all of Maryland, from about half of Virginia, Delaware and 

Pennsylvania, from about one fifth of West Virginia, New York, and even from a few square miles 

of North Carolina. The majority of the Bay’s water volume, between 50-55 %, flows south from the 

Susquehanna River; another 20- 25% is contributed by the southeastwardly drainage of the Potomac 

River (Fisher, 1980). 

RESULTS AND DISCUSSION 

Figure 1 shows a timeline of biggest ice years in the Bay from 1600 to 2020. The years that ice 

extended into the lower Bay, for four weeks or more, are plotted in blue; whereas the years the ice 

extended into the mid Bay, for a period several weeks, are plotted in orange. In each century, at least 

two winters were sufficiently cold that nearly the entire Bay was locked in ice. Based on both 

anecdotal evidence (letter writing and newspaper articles) (Ludlum, 1966), and in recent decades on 
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satellite observations, during these epic ice years the ice cover extended well into the lower Bay for 

a period of four weeks or more. Over the past 400 years, there appears to be no obvious trend toward 

either a greater separation or to a smaller separation in the number of years between epic ice events. 

Figure 1. Big ice years on the Chesapeake Bay, 1600-2018. Ice extent in percent (y-axis). 

During years when ice extent was much above normal, even during the ten extraordinary years 

when the ice was very extensive, air temperatures in early spring following melt, on either the 

Western Shore or the Eastern Shore did not seem to be affected by the icy waters. At Baltimore, for 

example, there was virtually no correspondence between maximum winter ice extent and air 

temperature the following March. In fact, for the eight years since 1900 having the most severe ice, 

only in March of 1904 was the air temperature more than 1 degree C below normal. In essence it 

seems that after an exceptionally cold winter the atmosphere is spent; the jet stream migrates to the 

north shutting off cold air to the Chesapeake Bay region.  

Therefore, it should not be surprising that there is little persistence between winter and summer 

temperatures; a cold winter does not portent a pleasant summer. In 1918, nearly the entire Bay was 

frozen in January, but the temperature soared to record levels that summer, reaching 41 °C in 

Baltimore in August. Moreover, though the winter of 1936 was bone-chilling, record-breaking heat 

was in place in July and August (Dawson, 2008).  

Nor is there an obvious association between the severity of the cold or the extent of the ice in a 

given winter and conditions either the winter before or the winter following. In 1635, for instance, 

it was mentioned in letters that “this last winter was the coldest that has been knowne in many 

yeeres: but the yeere before, there was scarce any signe of Winter, onely that the leaves fell from 

the trees, in all other things it appeared to be Summer.” 

January is generally the month having the greatest ice extent; in the biggest ice years and also 

during years when the ice cover is not severe. But because of the thermal inertia of water, the ice 

cover can be extensive in late winter (February and March) even when air temperatures in February 

are above normal. This happened in February of 1977, for instance. In several of the big ice years, 

but probably not in any of the epic ice winters, the maximum ice extent occurred in February, for 

example in February 1895, 1899, 1978, 1979 and in 2015.  
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Figure 2 shows ice extent on the Chesapeake Bay (middle and lower Bay) as observed from 

Landsat on February 2, 1977. 

Figure 2. Ice cover (blue) in the middle and lower Chesapeake Bay in Early February 1977. 

SUMMARY 

Even though air temperatures have noticeably warmed in recent decades as a result of climate 

change, in most every winter there is a period of a few days to a few weeks when the average air 

temperature remains below freezing (the freezing degrees days are positive). When this occurs ice 

forms, if only in the upper Bay and if only for a week or less. From time to time, however, cold 

Arctic air pours across the upper Mid-West and into the eastern U.S., nearly uninterrupted for weeks 

at a time. These are the winters that ice cover in the Chesapeake Bay becomes remarkable. If autumn 

temperatures happen to be below normal, so that the Bay water is pre-chilled, icing will be truly 

extraordinary if the winter is exceptionally cold. 
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