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Glacier Dynamic Models and Their Applicability
for the Glaciers in China

LI Hui-lin, LI Zhong-qin,
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Abstract: Alpine glaciers are sensitive to changes
in temperature and precipitation. The shrinkage of
alpine glaciers in the twentieth century is on a
global scale. For a number of glaciers, the rate of
shrinkage appears to have accelerated toward the
end of the century. However, the current accelera-
tion of glacier melting apparently has not been pre-
dicted by most glacier models. As glacier dynamic
models perform satisfactorily for describing physi-
cal processes and long-term evolution of glaciers,
they likely become a potential tool to reveal the
current changes of Alpine glaciers. In this paper,
developing history, application conditions, advan-
tages and disadvantages of three dynamic models

(frequency response model, factor of profile mod-

el, and ice flow model) are discussed. The particu-
lar focus is on their applicability for the glaciers in
China. It indicates that these models may be effec-
tive if more data, e.g. glacier mass balance, thick-
ness, surface velocity, and temperature etc. are
observed, especially on different kind of glaciers.
GIS and remote sensing data can also be employed
as supplementary. In addition, as a case study,
different models have been applied to Glacier No. 1
at headwater of L.}ijmqi River for its future varia-
tion predication. The result indicates that the re-
sponse time of the glacier is in a magnitude of over
one hundred year. The parameter optimizing,
modeling processes and all outcomes are presented

and discussed in this paper.

Key words: dynamic models; prediction of glacier changes; frequency response model; factor of profile

model; ice flow model



