'100-year' floods will happen every 1 to 30
years, according to new flood maps

August 23 2019

New England
1.Washington, ME
2.Hancock,ME

3. Waldo,ME

4. Knox, ME
5.Lincoln, ME
6.8agadahoc, ME
7.Cumberland, ME
8.York, ME

9, Strafford, NH
10.Rockingham,NH
11.Essex, MA
12.Suffolk, MA

13 Norfolk, MA

14 Plymouth, MA
15.Barnstable, MA
16.Bristol MA

17 Nantucket, MA
18.Dukes, MA
19.New Port,RI
20.Bristol,RI

21 Providence,RI
22 Kent,RI

23 Washington,RI
24 New London,CT
25 Middlesex,CT
26.New Haven,CT
27 Fairfield,CT

Mid-Atlantic
28.Westchester,NY
29.Bronx,NY
30.New York,NY
31.Rockland NY
32.Suffolk, NY
33.Nassau,NY
34.Queens, NY
35.Kings,NY
36.Richmond, NY
37.Bergen,NJ

38 Hudson,NJ
39.Essex,NJ
40.Union,NJ

41 Middlesex,NJ
42 Monmouth,NJ
43.0Ocean,NJ

44 Atlantic, NJ
45.Cape May,NJ
46.Cumberland,NJ
47.Salem,NJ

48 New Castle,DE
49 Kent,DE
50.Sussex,DE
51.Worcester, MD
52.Somerset, MD
53 Dorchester, MD
54.Talbot, MD

55.Queen Anne’s, MD
56.Kent, MD
57.Cecil, MD

58 Harford, MD

59 Baltimore, MD
60.Anne Arundel, MD
61.Calvert, MD

62.8t. Marys,MD
63.Charles, MD

64 Northampton, VA
65.Accomach, VA
66.Prince William, VA
67 .Stafford, VA

68 King George, VA
69 Westmoreland, VA
70.Northumberland, VA
71 Lancaster, VA

72 Richmond, VA

73 Essex,VA

74 Middlesex, VA
75.Mathews, VA
76.Gloucester, VA

77 King and Queen, VA
78 New Kent, VA
79.James City,VA
80.York, VA
81.Poquoson, VA

82 Hampton, VA

83 Newport News,VA
84 Surry, VA

85.Isle of Wight, VA
86.Suffolk, VA

87 Portsmouth, VA
88.Norfolk, VA
89.Virginia Beach, VA
Southeast Atlantic
90.Currituck, NC
91.Dare,NC

92 Hyde,NC
93.Carteret, NC
94.0Onslow,NC
95.Pender, NC
96.New Hanover,NC
97 . Brunswick, NC
98.Horry,SC
99.Georgetown,SC
100.Charleston,SC
101.Colleton,SC
102.Beaufort,SC

103 Jasper,SC 110.Nassau,FL

104.Chatham,GA 111.Duval, FL
105.Bryan,GA 112.8t. Johns,FL
106 Liberty,GA

107 McIntosh,GA

108.Glynn,GA
109.Camden,GA

IS g
NJ T RI

¥ 113.Flagler,FL
114.Volusia,FL

Gulf of Mexico

og 115.Brevard,FL
116.Indian River,FL
117.8t. Lucie,FL
¥ 118.Martin,FL
119.Palm Beach,FL
120.Broward,FL.
Gulf of Mexico
121.Miami Dade FL
122 Monroe,FL
123.Collier,FL
124.Lee,FL
125.Charlotte,FL
126.Sarasota,FL
127 Manatee,FL.
128 Hillsborough,FL
129 Pinellas,FL
130.Pasco,FL
131 Hernando,FL
132.Citrus,FL
133 Levy,FL
134 Dixie,FL
135.Taylor,FL.
136.Jefferson,FL.
137.Wakulla,FL
138 Franklin,FL
139.Gulf,FL

Atlantic
Ocean

140.Bay,FL

141 Walton, FL.

142 Okaloosa,FL
143 Santa Rosa,FL
144 Escambia,FL
145 Baldwin, AL
146 Mobile, AL

147 Jackson,MS
148 Harrison,MS
149 Hancock,MS
150.8t. Tammany, LA
151.Orleans,LA
152.St. Bernard, LA
153 Plaguemines,LA
154 Jefferson, LA
155 Lafourche, LA
156, Terrebonne, LA
157.5t. Mary,LA
158 Tberia, LA

159 Vermilion,LA
160.Cameron, LA
161 Jefferson, TX
162.Galveston, TX
163 Brazoria, TX
164 Matagorda , TX
165.Calhoun, TX
166.Aransas, TX

167 Nueces, TX

168 Kleberg, TX
169.Kenedy, TX
170 Willacy, TX
171.Cameron, TX

Researchers at Princeton University calculated flood risks for 171 counties
across four regions: New England (green), mid-Atlantic (orange), southeast
Atlantic (blue), and Gulf of Mexico (red). They found that what used to be
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considered 100-year floods will occur far more often depending on the location.
Credit: Reza Marsooli et al

A 100-year flood is supposed to be just that: a flood that occurs once
every 100 years, or a flood that has a one-percent chance of happening
every year.

But Princeton researchers have developed new maps that predict coastal
flooding for every county on the Eastern and Gulf Coasts and find
100-year floods could become annual occurrences in New England; and
happen every one to 30 years along the southeast Atlantic and Gulf of
Mexico shorelines.

"The historical 100-year floods may change to one-year floods in
Northern coastal towns in the U.S.," said Ning Lin, associate professor
of civil and environmental engineering at Princeton University.

In a new paper published in the journal Nature Communications,
researchers combined storm surge, sea level rise, and the predicted
increased occurrence and strength in tropical storms and hurricanes to
create a map of flood hazard possibility along the U.S. East Coast and
Gulf of Mexico. Coastlines at northern latitudes, like those in New
England, will face higher flood levels primarily because of sea level rise.
Those in more southern latitudes, especially along the Gulf of Mexico,
will face higher flood levels because of both sea level rise and increasing
storms into the late 21st century.
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The relative contributions of rising sea levels and changing storms differed
according to the area of the country being studied. In northern areas, sea level
rise is a major contributor to increased flooding, while changing storm dynamics
are relatively more important in southern areas. Credit: Reza Marsooli et al

"For the Gulf of Mexico, we found the effect of storm change is
compatible with or more significant than the effect of sea level rise for
40% of counties. So, if we neglect the effects of storm climatology
change, we would significantly underestimate the impact of climate
change for these regions," said Lin.

The study's predictions are different than what else is currently available,
said Reza Marsooli, assistant professor at the Stevens Institute of
Technology, who worked on this study while a research scholar at
Princeton, because they combine multiple variables that are typically
addressed separately. For example the new maps use the latest climate
science to look at how tropical storms will change in the future instead
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of what they are right now, or even looking backwards at previous
storms, as federal disaster officials do to build their flood maps. These
data, in turn, are integrated with sea level analysis.

The researchers hope that creating more accurate maps—especially
those that are customized according to local conditions down to the
county level—will help coastal municipalities prepare to face the effects
of climate change head on.

Researchers at Princeton University calculated flood risks for 171 counties
across four regions: New England (green), mid-Atlantic (orange), southeast
Atlantic (blue), and Gulf of Mexico (red). They found that what used to be
considered 100-year floods will occur far more often depending on the location.
Credit: Reza Marsooli et al
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"Policy makers can compare the spatial risk change, identify hotspots,
and prioritize the resource allocation for risk reduction," said Lin.
"Coastal counties can use the county-specific estimates in their decision
making: Is their risk going to significantly change? Should they apply
more specific, higher-resolution data to quantify the risk? Should they
apply coastal flood defenses or other planning strategies or policy for
reducing the future risk?"

More information: Reza Marsooli et al, Climate change exacerbates
hurricane flood hazards along US Atlantic and Gulf Coasts in spatially

varying patterns, Nature Communications (2019). DOL:
10.1038/s41467-019-11755-z
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