
Global Sea Level Has Been Rising for 
Over a Century
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Department of  
Transportation

• 140 miles

• 120 bridges

• 10-15% all roads

• $7.5M per lane mile

• $14M per bridge

• $15B total















High Tide Flooding in Coastal 
Honolulu by Decade

Frequency of flooding quadruples from 50 to 
200 days per year on average from the 

2030ʻs to the 2040ʻs

More than 100 days of 
flooding is possible during the 

worst year of the 2030ʻs

Thompson et al. (2019) A statistical model for frequency of coastal flooding in Honolulu Hawaii, during the 21st Century, JGR Oceans, 10.1029/2018JC014741 
UH Sea Level Center: https://uhslc-flooding-test.soest.hawaii.edu





1994 hurricane season



2018 hurricane season



Miami Beach is a Barrier Island



Miami Beach



Blue Sky Flooding, King Tide Flooding, 
Nuisance Flooding



Miami is raising roads by 2 ft



Construction workers raise the height 
of  the street and sidewalks; Miami













80 pump stations, $2-3 million each, 
79,000 gal/minute



Miami Pump Station

https://www.businessinsider.com/miami-floods-sea-level-rise-solutions-2018-4





https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

plant mangroves everywhere on the 
western side, they historically existed on 

the whole western coast of Miami 
Beach, natural storm-surge-reduction, 

vital to managing the rising tides



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

”Once mangroves get established, have raised walkways going through them, and 
recreational waterways. existing high-rise towers sacrifice the bottom one or two floors 

before nature reclaims them. And then the new ‘first’ floor is five or six feet above the new 
sea level.”



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

“There used to be trams in Miami Beach, bringing them back is the first step. The key to 
mitigation is to reduce reliance on cars, and have smaller-footprint modes of transit, leaving 

more room for water.”
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“Six feet of fill is cut to form an ecological canal and raise the grade of Lenox, Michigan, and 
Jefferson Avenues. The grade surrounding these residences would go up 1.5 feet. Long term, 
the cut-and-fill strategy only protects residences for up to six feet of sea-level rise. Eventually, 
as the ground floors of residences are inundated, it might be best to build atop the existing 
historic envelope of these buildings. Like a contemporary addition, set back enough, so, when 
you’re on the street, you still only see the main façade.”



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

“The canals divert water and are pleasant to walk along. The canal area would be like an 
American Amsterdam. It would become a sort of urban delta, a watershed. It would lose its 
park capabilities on flood days.”
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“This is Washington Avenue, with a trolley and a wide bike lane. You have these old roads 
that were built 70 feet wide. By reducing the cars, not only are you making Miami Beach a 
nicer place to live and visit, but you’re also creating space for the city to adapt in the future.”



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

“By the ocean side, basically, it’s ‘Let’s build sand dunes that are even higher and wider than 
the ones that naturally existed,’ from Ocean Drive all the way to the ocean. You lose some 
recreational space, but you’re better protected against hurricanes and devastation.”



https://www.vanityfair.com/news/photos/2015/11/miami-beach-rising-sea-levels-plan

“Pathways can be integrated into these natural barriers. The ‘sand motor’ is a peninsula built 
of sand brought in from off-site. As the waves hit it, the sand will spread across the shoreline, 
reducing the need for sand-replenishment.”



Thank you for your Time



How High Sea Level?

• Very likely to rise 0.3–0.6 feet by 
2030 

• 0.5–1.2 feet by 2050 
• 1.0–4.3 feet by 2100 
• Future emissions have little effect 

on SLR in the first half of the 
century 

• But significantly affect SLR for the 
second half of the century 

• Emerging science on Antarctica 
suggests, for high emission 
scenarios, a SLR exceeding 8 ft by 
2100 is physically possible

• It is extremely likely that SLR rise 
will continue beyond 2100 (high 
confidence).

https://science2017.globalchange.gov



Tour of  Oahu at 1 m SLR














