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New Orleans Subsidence from 
GPS and InSAR



Where is the next Katrina?
•Much of the US east coast is 
subsiding due to glacial isostatic
adjustment (GIA)

•Increases relative rate of SLR and 
flood susceptibility

•Present-day rate poorly known until 
our recent GPS measurements

(Sella et al, 2007)



QuickTime™ and a
Graphics decompressor

are needed to see this picture.

� Glacier loads
continent, depressing
land beneath

� When glacier melts,
land beneath
rebounds

� Rate of rebound
determined by
viscosity of mantle
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� Hinge line, separating rising ground 
north of about 43�  latitude, from 
subsiding areas

What is a Peripheral Bulge?
Why does it collapse?

Glacier loads continent, depressing
 land beneath, but lifting side areas

When glacier melts, land beneath
Rebounds, side areas subside
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•Effective current sea level rise rate near New York is ~ 5.5 mm/yr (3+2.5 = 5.5)
•Tide guage data may underestimate this number because it includes 

low rate from early 20th century
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Role of Greenland in Current SLR
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Each as advantages/disadvantages,
and different error sources
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•Measure distance between two satellites
•Relate to mass distribution beneath satellites
•Obtain ~ monthly estimates of Greenland mass
•Assume rock is constant, change reflects ice melting
•Sensitive to GIA assumptions

GRACE
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GPS Position Time Series:  account for equipment change,
annual variation, and possible rate changes; use 7 parameter
model (red line).  All Greenland sites show acceleration

Time (Yr)

V
e r

ti c
a l

 P
os

it i
o n

 (
m

m
)



-5

0

5

10

15

1950 1960 1970 1980 1990 2000 2010

(m
m

/y
r) Thule

-300

-200

-100

0

100

1950 1960 1970 1980 1990 2000 2010

Year

Rates

Uplift

Mass
Loss

GIA
Visco-elastic

ElasticGPS

Grace
ALT
MAL(Red)

(Blue)
(Green)



� =����	����.��/������,�����>
5�.��.
������/����������
>7

� �
��
	�,��
��,�

	����������5
���	�����	����	�7

What happens in the future?
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Greenland contribution to sea level rise

Linear Model Projections

Year                    rate (GT/yr)
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Greenland contribution to Sea Level Rise
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