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AMERICAN COASTAL CITIES ARE PARTICULARLY VULNERABLE TO FLOODING 

Figure 1: U.S. Cities Ranked by Asset Values Exposed to 100-Year Floods, as of 2005 

  Metropolitan Area 100-Year Flood Exposure ($ Millions) 

1 Miami* 366,421    

2 New York-Newark* 236,530    

3 New Orleans* 143,963    

4 Virginia Beach* 61,507    

5 Boston*  55,445    

6 Tampa-St. Petersburg* 49,593    

7 Philadelphia 22,132    

8 Los Angeles-Long Beach Santa Ana 15,926    

9 San Francisco-Oakland 15,180    

10 Baltimore 14,042    

11 Houston 12,954    

12 Providence 7,936    

13 Washington, D.C. 5,478    

14 Seattle 4,549    

15 Portland 1,668    

16 San Jose 1,256    

17 San Diego 609    

  Grand Total 1,015,191    

* Present in the global top 20 

Source: Hallegatte, et al., 2013. 

                                                                       
1 A probabilistic term, “100-year flood” describes a flood level that has a 1% chance of occurring in a single year. 
2 Hallegatte, S., Green, C., Nicholls, R., & Corfee-Morlot, J. (2013). Future flood losses in major coastal cities. Nature Climate Change, 3, 802-806. 
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Figure 2: U.S. Cities ranked by Average Annual Losses due to Floods, as of 2005 

  Metropolitan Area Mean Annual Loss ($ Millions) 

1 Miami*                                             672  

2 New York-Newark*                                             628    

3 New Orleans*                                             507 

4 Virginia Beach*                                             244    

5 Boston*                                             237    

6 Tampa-St. Petersburg*                                               89    

7 Philadelphia                                               89    

8 Los Angeles-Long Beach Santa Ana                                               76    

9 San Francisco-Oakland                                               60    

10 Baltimore                                               48    

11 Houston                                               38    

12 Providence                                               38    

13 Washington, D.C.                                               27    

14 Seattle                                               24    

15 Portland                                                4    

16 San Jose                                                1    

17 San Diego                                                1    

  Grand Total                                          2,781    

* Present in the global top 20 

Source: Hallegatte, et al., 2013. 

FLOOD LOSSES WILL INCREASE 

                                                                       
3 Link, L. (2010). The anatomy of a disaster, an overview of Hurricane Katrina and New Orleans. Ocean Engineering, 37, 4-12. 
4 This particular scenario holding sea levels at current levels. 
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5 Jeanne and Charley hit South Florida in 2004, but damage estimates are quoted here in 2010 dollars.  
6 Blake, E., & Gibney, E. (2011). NOAA Technical Memorandum NWS NHC-6: The deadliest, costliest, and most intense United States tropical cyclones from 

1851 to 2010 (and other frequently requested hurricane facts). Miami, Florida: National Weather Service, National Hurricane Center. 
7 Ruvin, H., Murley, J.,  Enfield, D., Fain, S., Fair, T., Gonzalez, J., & Milian, A. (2014). Miami-Dade Sea Level Rise Task Force Report and Recommendations. 

Miami-Dade Sea Level Rise Task Force. 
8 Strauss, B., Tebaldi, C., & Zlemlinski, R. (2012) Surging Seas: Sea Level Rise, Storms & Global Warming's Threat to the US Coast. Climate Central Report. 
9 Ingebritsen, S., & Galloway, D. (2014). Coastal subsidence and relative sea level rise. Environ. Res. Lett. Environmental Research Letters, 091002-091002. 
10 Galloway, D., Coplin, L., & Ingebritsen, S. (2003). Effects of Land Subsidence in the Greater Houston Area. Managing Urban Water Supply Water Science 

and Technology Library, 187-203. 
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Figure 3: Average Annual Losses due to Floods in 2050 ($ Millions) 

 Metropolitan Area 
Socio-Economic 

Change Only 

Socio-Economic Change, Sea-level Rise* and Subsidence 

No Adaptation 
Adaptation that Maintains Current 

Flood Probability 

Miami                         2,099                              7,340                            2,549  

New York-Newark                         1,960                      7,914                            2,056  

New Orleans (S)                         1,583                       161,141                            1,864  

Tampa-St Petersburg                           763                                2,997                              859  

Boston                           741                                5,557                              793  

Philadelphia                           279                                1,017                              294  

Virginia Beach                           278                                1,520                              303  

Baltimore                           238                                1,178                              271  

Los Angeles-Long Beach Santa Ana                           188    9,427                             203  

San Francisco-Oakland                           149                                1,703                              168  

Houston (S)                           119                                6,088                              190  

Providence                           118                                525                              127  

Seattle                             85                                  545                                87  

Washington, D.C.                             74                            1,045                                82  

San Diego                             12                                  410                                13  

Portland                               3     114                                  3  

San Jose                               2    11                                 2  

Grand Total                         8,689    208,532                           9,862  

* 20 cm of sea-level rise is assumed. 
“S” indicates that the city is prone to significant subsidence. 40 cm of sea-level rise is assumed. 

Source: Hallegatte, et al., 2013. 
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IMPLICATIONS FOR COMMERCIAL REAL ESTATE 

Figure 4: Percentage of NFIP Losses Attributable to “Other Residential” and “Non-Residential” Occupancy Types*, 1997-2006 

 

* “Other residential” buildings are residential properties containing more than four units, excluding condominiums.  
“Non-residential” buildings are commercial buildings or mixed-use buildings that do not qualify as a residential. 

Source: CBRE Research, U.S. Government Accountability Office, NFIP, 2008. 

                                                                       
11 “Other residential” properties are predominantly apartment buildings, but the category also includes dormitories, assisted-living facilities and extended-stay 

(more than six months) hotels. 
12 National Flood Insurance Program; financial challenges underscore need for improved oversight of mitigation programs and key contracts: Report to the 

Ranking Member, Committee on Banking, Housing, and Urban Affairs, U.S. Senate. (2008). Washington, D.C.: U.S. Govt. Accountability Office. 
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DISRUPTIONS TO REAL ESTATE MARKETS: LESSONS FROM KATRINA 

Figure 5: Hurricane Katrina’s Impact on the New Orleans Apartment Market (Q2 2005 = 0) 

 

* Revenue per unit = effective rent per unit x (1- vacancy rate).  

Source: CBRE Research, CoStar, Q3 2015. 

                                                                       
13 The decline in New Orleans apartment occupancy during Q4 2015 was almost literally a one-in-a-million event. To be precise, one could expect a quarterly 

decline of this magnitude to occur 1.6 times in a million quarters. Based on quarterly observations of net absorption in New Orleans from Q1 2000 through 
Q2 2015, negative absorption of 1890 units represents a 4.7-standard-deviation decline in demand. Assuming quarterly net absorption is normally 
distributed—which is supported by the observed distribution of quarterly net absorption figures—the probability of a 1890-unit quarterly decline in 
occupied units is 0.00016%, or 1.6 in 1,000,000. 
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CONSIDERATIONS FOR COMMERCIAL REAL ESTATE OWNERS 

 

 

 

 

                                                                       
14 Revenue per unit = average effective rent x (1-vacancy rate). 
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