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56    Chapter 3

minimum inundation in winter and a sec-
ond low in mid-summer ( Baumann 1987). 
Monthly sea levels also experience interan-
nual variability. In any given year, sea level 
varied as much as 8 inches (20 cm) in a 
Massachusetts salt marsh (Teal and Howes 
1996 ); however, the variation during the 
period of active plant growth ( June–August) 
was much smaller—about 2 inches (5 cm).

Heavy runoff from contributing water-
sheds can raise water levels in estuaries 

as well as move the salt wedge seaward. 
In most of the United States this happens in 
spring during peak runoff. These discharges 
temporarily reduce the daily tidal range 
in local areas as their flows overwhelm 
the tides ( Day et al. 2007b). Precipitation 
brought about by hurricanes can quickly 
raise water levels especially in tidal reaches 
of coastal rivers and in estuaries with low 
tidal ranges that receive freshwater inflow 
from major river basins. The combined 

Figure 3.6.  In large microtidal embayments such as Virginia’s Back Bay, wind speed and direction have a 
great effect on water levels, creating “wind tides.” When strong winds from the south blow across the bay, 
wind tides raise water levels, whereas when strong winds come from the north, water levels are lowered. 
(Prepared from U.S. Fish and Wildlife Service data)

Figure 3.7.  While sea level continues to steadily rise, water levels are quite variable seasonally and annu-
ally: Baltimore (MD) example. ( Prepared from NOAA data)


