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Glaciers play the role of a link in the global water cycle and as such are very
important geographical objects, especially in the aspect of their reaction to the
environmental disturbance in the context of Global Changes problem. In the theory of
systemic glaciology developed in the present dissertation, glacier is considered from the
points of view of general systems theory and cybernetics, as an open, self-depeudent and
evolving geographical system “that is more than just a sum of its parts”. According to
cybernetical argumentation, glacier’s organization and evolution principles can hardly be
educed from the physical properties of its material components. Thus, study of functioning
of such complex material formation as glacier at the level of the whole system shouldn’t be
based on the analysis of exertion of fundamental physical laws within it, but on the analysis
of its systemic properties. These organize different elements of lower hierarchical level
within the system in a special way so as to get the result at the higher level — stable
existence and functioning of the whole system. Taking this into account, traditional
geophysical approach to glacier modelling can be simplified significantly.

It becomes possible to reject reductionistic consideration of complex physical
mechanisms of glacier functioning and to replace it with simple cybernetic conceptual
model of evolving glacier system. In this scheme, glacier is apprehended as a special kind
of information processing machine realized in the geographical space, and the main
principle of its organization consists in the homeostatic balance between englacial and
external streams of information. Evolution process then can be described as switching
between different modes of homeostasis, accompanied with appearance of new qualitative
features of system. Such approach gives preferences in formalization and modelling
qualitative evolution of glaciers, which is not solved in classical glaciology, and provides a
basis for development of theory of systemic glaciology.

In the frame of this theory, two important laws of above-mentioned machine’s
functioning and evolution were formulated: 1) within some critical limits, mean velocity of
information transport within a glacial machine depends linearly (as a first approximation)
on its total information reserve; 2) the coefficient governing this dependence changes

stepwise when the critical limits are passed. Having formalized these laws and applied
them to the real glaciers, the author translated them into the geophysical terms and educed
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the equation of main law of systemic glaciology for an embodied glacier. This law reflects
the cybernetic organization of glacier at the macroscopic level and cannot be obtained in
the course of geophysical theories considering the lower level,

Being theoretically obtained, the main law of systemic glaciology for an embodied
glacier can be verified by empirical evidences. Observational data of 50 glaciers from
different regions of the world show a piecewise-linear dependence between mean ice flow
velocity and product of glacier mass, elevation of center of mass and mass balance
gradient, as it had been predicted by the theory of systemic glaciology. This relationship
was not noticed by glaciologists before. It is the the main discovery made in the course of
the present research. ) ;

Further studies of action of laws of systemic glaciology and of their different
consequences seem to be very prospective, especially in the light of recent progress in
synergetics, metasystem transition and autopoiesis theories.
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