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Abstract: The main topic of the presented thesis is the numerical modeling of large-seadbdget evo-
lution over several glacial cycles. For this purpose a "Shallow Ice é&ypration” (SIA) is traditionally
adopted, a scaling approximation utilizing the fact that the vertical-to-hddzaspect ratio in ice sheets is
typically a small parameter allowing for a perturbation expansion of the gmgeequations with respect to
this parameter. We present a formulation of the boundary value probleangolythermal ice sheet based
on the rational thermodynamics of mixtures and derive its "shallow-ice” fovde. then provide a novel
SIA-I algorithm for iterative improvement of the SIA and thoroughly test gsfgrmance in a series of
benchmarks including the ISMIP-HOM benchmark and a realistic simulatioinébDronning Maud Land
region, Antarctica. The SIA-I algorithm is implemented to an evolutionary themaohanical numerical
ice-sheet model and this model is tested in the SIA regime in two EISMINT besadds, EISMINT - Effect
of thermo-mechanical coupling and EISMINT - Greenland Ice Sheet lmode
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Abstrakt: Hlavnim tematem pedkladaré prace je numerick modeloani vyvoje pevninskch ledové na
Casowe Skale rekolika dob ledoych. Pro tytoUcely se tradiné powziva tzv. "Shallow Ice Approximation”
(SIA). Jedra se oSkalovad aproximaci, kted vyuziva skuté€nosti,ze ponér vertikalniho a horizordlniho
rozmeéru ledovce je mgl coz umdiiuje proest perturbéni rozvoj fidicich rovnic vzhledem k tomuto
pomeéru. Prezentujeme formulaci okraftrlohy pro tzv. polyterralni ledovec zal@genou na racicani ter-
modynamice si@d a odvozujeme jéjtvar v ramci da Skalovaé aproximace. Popisujemeémi vyvinuty
SIA-| algoritmus, ktey iteratné z@gesiuje SIA, a zevrub@é testujeme jeho pditelnost v €rii srovravadch
prikladli ISMIP-HOM a dhle v realisticle simulaci oblasti Dronning Maud Land v AntarkéidAlgoritmus
SIA-I je zatlerén do termomechaniéko numerickho modelu evoluce pevningth ledovdl a tento model
je testowan v SIA rezimu pro dva EISMINT srovavag pfiklady, EISMINT - Efekt termomechaniékvazby
a EISMINT - Modely gbnslého pevnins&ho ledovce.
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