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The non-uniformity of sea level rise could be due to many factors
e Change in ocean temperature will change water volume.

e The Earth's rotation causes a bulge at the equator.

e Melting of Greenland ice sheet will allow Earth’s crust to rebound.
e Melting of Greenland ice sheet will change gravitational field.

e ...

Which of these effects are important relative to the &~ 7m rise in global
sea level from complete melting of the Greenland ice sheet, specifically

for Nuuk?
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Asthenosphere

Where plates colide, deep oceanic

At a rift between separating trenches and mountain ranges are formed
plates, lava oozes upward and At a subduction zone, o s .
Ocean floor forms new crust one plate pushes the Lithosphere  Continent

other down into the mantle

http://www.public.asu.edu/~atpcs/atpcs/Univl0e/chapter09-03.html
... from the Greek, dofevng, weak.

The upper mantle, from about 80km to 200km below the surface.
Temperature above 1300°C, so ductile.

Density ~ 3g/cm?, i.e., about three times the density of water.


http://www.public.asu.edu/~atpcs/atpcs/Univ10e/chapter09-03.html

Glacial isostatic adjustment

Recall that the 2.9 x 10km? of the Greenland ice sheet would melt
into approximately V' = 2.61 x 105km® of water.

That weight is currently displacing approximately a volume V/3 of
asthenosphere.

Assuming the North American Plate is rigid, this corresponds to a
vertical displacement of

o 261 x 10%km"/3

~ e 10T ~ 0.011km=11m.
.0 X m

(If Greenland rose independently of the rest of the North American
Plate, its vertical displacement would be

261 x 10°%km’ /3

d 2
2.2 x 106km

~ 0.395km = 395m.)



Glacial isostatic adjustment

But the asthenosphere flows very slowly, so glacial isostatic adjustment
Is a long process.
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Glacial isostatic adjustment

But the asthenosphere flows very slowly, so glacial isostatic adjustment
Is a long process.
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N. K. Huber, Glacial and Postglacial Geologic History of Isle Royale National Park, Michigan,
Geological Survey Professional Paper 754-A (USGS 1973).

So while glacial isostatic adjustment might eventually lift Nuuk back
above sea level, it still seems likely to flood first.





