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Global average sea level is rising at an accelerating rate.

WCRP Global Sea Level Budget Group (2018)
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Global average sea level is rising at an accelerating rate.

WCRP Global Sea Level Budget Group (2018)
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Global average sea level is rising at an accelerating rate.

WCRP Global Sea Level Budget Group (2018)

Global mean sea level (cm)
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TP-A drift corrected (Ablain), trend = 3.08 + 0.39mm yr

TP-A drift corrected (Watson/Dieng), trend = 3.13 mm yr"’

TP-A drift corrected (Beckley), trend = 3.12 mm yr"*

no TP-A drift correction, trend = 3.35 mm yr”
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Using statistical and physical models, we can piece together geological
records and tide gauges from around the world.
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Using statistical and physical models, we can piece together geological
records and tlde gauges from around the world.
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Using statistical and physical models, we can piece together geological
records and tide gauges from around the world.
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The ocean i1s rising even faster in the mid-Atlantic
than in the global average.
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Since 1911, sea level in coastal New Jersey has risen by about 18 inches, compared to about 8
inches in the global average. The difference is largely due to natural land subsidence (about
7 inches), enhanced by groundwater withdrawal (about 3 inches).
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flooding days in Atlantic City
‘ghave increased from less than 1/

Sea-level rise is making

'T'r.m = high-tide flooding
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Photo by Steve Jaisecki / JC NERR #CaptureTheKing
Sweet and Park (2014)
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So what’s driving sea-level rise?



Shrinking ice sheets and glaciers are responsible for a majority of
the 3 inches of global average sea-level rise from 1993-2017.

(photo: Knut Christianson)




Shrinking ice sheets and glaciers are responsible for a majority of global average sea-level rise.

Antarctica:

Greenland: About 0.3 inches since 1993

About 0.5 inches since 1993

Mountain glaciers:
About 0.7 inches since 1993

Harig et al. (2015, 2016); WCRP (2018); Rignot et al. (2019) 10



And the potential for sea-level rise from land-ice loss is much larger.

Lemke et al. (2007); Bamber et al. (2001); Lythe et al. (2001) 11
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And the potential for sea-level rise from land-ice loss is much larger.
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And the potential for sea-level rise from land-ice loss is much larger.
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Shrinking ice sheets and glaciers are responsible for a majority of global average sea-level rise.

Contributions over 1993—2017
out of about 3 inches total
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Most of the rest of global rise is due to the ocean expanding in volume as it warms.

Contributions over 1993—2017
out of about 3 inches total
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” 407

Milne et al. 2009 13



Changes in the water stored on land (e.g,, in groundwater) accounts for a small amount.

Contributions over 1993-2017

, Terrestrial water
out of about 3 inches total

storage

Ice
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Milne et al. 2009; budget based on WCRP Global Sea Level Budget Group (2018)) and Rignot et al. (2019) 14



The story becomes more complex when you start looking at specific places!

Milne et al. 2009
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The story becomes more complex when you start looking at specific places!

Contributions over 1993-2017
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In New Jersey, the land is sinking due to both natural and human processes.

Contributions over 1993-2017
out of about 4.8 inches total in New Jersey

Terrestrial water
storage

Ice

Milne et al. 2009 16



Shrinking land ice does not cause the same amount of sea-level rise everywhere.

Contributions over 1993-2017
out of about 4.8 inches total in New Jersey
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Changes in winds and currents also contribute to regional sea-level rise.

Contributions over 1993-2017

out of about 4.8 inches total in New Jersey
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What sea-level rise can we anticipate in the future?

19



To project future changes, we need to project all these processes. I{UTGERS

Institute of Earth, Ocean, and
Atmospheric Sciences
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To project future changes, we need to project all these processes.

Framework of Kopp et al. (2014)

RUTGERS

Institute of Earth, Ocean, and
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Our open-source framework (+ modifications) has been RUTGERS

Atmospheric Sciences
widely used in US stakeholder-driven assessments
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A key driver of the range of possible futures is the range of possible human emissions.

2100 WARMING PROJECTIONS Rz
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Another key driver of the range of projections is the incomplete, rapidly
evolving scientific understanding of how ice sheets and the ocean interact.

(photo: Knut Christianson)
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Through 2050, we are likely looking at 0.7-2 feet of rise

in the Delaware River Basin, regardless of emissions.

Projected sea-level rise at Philadelphia
Feet above year 2000 baseline

Chance SLR
Exceeds

>95% chance

> 83% chance
~50 % chance
<17% chance

<5%chance j1.2

Low End 0.3

Likely Range 0.
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Projected sea-level rise at Gape May
Feet above year 2000 baseline

Chance SLR
Exceeds

>95% chance

> 83% chance
~50 % chance JO0.
<17% chance J1.
< 5% chance J1.2

Low End 0.

Likely Range

)= = —
v w ~

High End

*2010 (2001-2019 average) Observed = 0.15 ft at Philadelphia, 0.18 ft at Cape May

RUTGERS
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Beyond 2050, projected rise 1s increasingly sensitive to
level of emissions — especially for high-end risks.

RUTGERS

Projected sea-level rise at Philadelphia

aos0]a0s0] __20e0 ] 210
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0.6 0.7 0.7 Jo.8 i1.0 i1.2 0.8 i16 |
> 83% chance 0.7 E E 3.2
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*2010 (2001-2019 average) Observed = 0.15 ft at Philadelphia, 0.18 ft at Cape May
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Beyond 2050, projected rise 1s increasingly sensitive to
level of emissions — especially for high-end risks.

RUTGERS

Projected sea-level rise at Gape May
Feet above year 2000 baseline

2030 2050
ll
Exceeds

> 95% chance m 0.7 : :
> 83% chance mm 1.1 .

Likely Range |~50 % chance 1.3

<17% chance m 2:1

*2010 (2001-2019 average) Observed = 0.15 ft at Philadelphia, 0.18 ft at Cape May

H TN

62 83 103
8.0 (138 19.6
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Expected number of flood events increases significantly with sea-level rise.

Expected number of extreme sea level events at Atlantic City
Water level: Historic 10% probability extreme sea level events (3.3" above high tide line)

Moderate emissions, likely rise (1.4' by 2050, 3.3' by 2100)

2000:
10% chance per year
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Expected number of flood events increases significantly with sea-level rise.

Expected number of extreme sea level events at Atlantic City
Water level: Historic 10% probability extreme sea level events (3.3" above high tide line)

Moderate emissions, likely rise (1.4' by 2050, 3.3' by 2100)

2030:
. 2100:
Annual maximum .
" Permanent flooding
igh water

2055:
Minor tidal flooding level
(~5-10 days/yr)

2000:
10% chance per year
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Expected number of flood events increases significantly with sea-level rise.

Expected number of extreme sea level events at Atlantic City
Water level: Historic 10% probability extreme sea level events (6.9’ above high tide line)

Moderate emissions, high-end rise (2.6’ by 2050, 6.9' by 2100)

2020:
. 2065:
Annual maximum |
" Permanent flooding
igh water

2035:
Minor tidal flooding level
(~5-10 days/yr)

2000:
10% chance per year
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