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Past 



Source: IPCC WG1 AR5 ch. 3 (Rhein et al 2013) 



Source: IPCC WG1 AR5 ch. 3 (Rhein et al 2013) 



Source: after Gregory et al 2013, Journal of Climate 

Groundwater 
depletion 

Reservoir 
impoundment 

Solid lines = totals 
Dashed lines = rates 



Source: after Gregory et al 2013, Journal of Climate 

GIS contribution to SLR - Total 



Source: after Gregory et al 2013, Journal of Climate 

GIS contribution to SLR - Total 



Source: Shepherd et al 2012, Science 

Reconciled ice sheet mass balance 



Present 
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• Land area:    13 km2 

• Population:   75,000 

• Property value: $8.9 Billion 

The Difference 8 Inches Make: NYC 

Values estimated as 2/3 of the differences across 9-8 ft 
 





Source: Florida Atlantic University Center for Environmental Studies, 2011 







Credit: USDA 



Credit: USDA 

“Sometimes we cannot open the gates because if you open it, the 
water would come back” – Jayantha Obeysekera, SFWMD 
 





Future 



Source: Florida Atlantic University Center for Environmental Studies, 2011 
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Likely 



Likely SLR by 2100, Across Scenarios 
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Likely SLR by 2100, Across Scenarios 
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Likely SLR by 2100, RCP 2.6 vs. 8.5 
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Very likely SLR by 2100, RCP 2.6 vs. 8.5 
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Components of very likely SLR by 2100 
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Source: Kopp et al (submitted) 



Components of total potential SLR 

0

10

20

30

40

50

60

Glaciers & Ice
Caps

Thermal
Expansion

Greenland Ice
Sheet

Antarctic Ice
Sheet

M
et

e
rs

 o
f 

p
o

te
n

ti
al

 S
LR

 

Source: Levermann et al 2013, PNAS 



Components of total potential SLR 
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Source: Levermann et al 2013, PNAS 

per century 
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Inevitable 



Wikimedia Commons 



Source: Carlson 2011, Nature Education Knowledge 



Source: Carlson 2011, Nature Education Knowledge 



Source: Carlson 2011, Nature Education Knowledge 

 - 400 



Source: Dutton & Lambeck 2012, Science 





Source: Kopp et al 2009, Nature 

95% probability >6.6 m 

higher than today. 

  

33% probability >9.4 m 

 

 

 



Courtesy Bob Kopp 



Source: Levermann et al 2013, PNAS 
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Lock-in relationship: time-indefinite 



Source: Levermann et al 2013, PNAS 
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Lock-in relationship: by 2000 yrs 
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Locked-in SLR by scenario (by 2ky) 
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Locked-in SLR by scenario (by 2ky) 
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Source: Strauss 2013, PNAS 

Large cities locking in to >1/4 below tide 
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Which legacy? 
Swift carbon cuts Business as usual 

Based on recent scientific projections. Carbon emissions today lock in future sea-level rise. 
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