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Theoretical background: non-autonomous systems and
synchronization -- Inference of time-evolving coupled dynamical
systems in the presence of noise -- Application to life sciences --
Analogue simulation and synchronization analysis of non-autonomous
oscillators.

This thesis presents a new method for following evolving interactions
between coupled oscillatory systems of the kind that abound in nature.
Examples range from the subcellular level, to ecosystems, through
climate dynamics, to the movements of planets and stars. Such
systems mutually interact, adjusting their internal clocks, and may
correspondingly move between synchronized and non-synchronized
states. The thesis describes a way of using Bayesian inference to
exploit the presence of random fluctuations, thus analyzing these
processes in unprecedented detail. It first develops the basic theory of
interacting oscillators whose frequencies are non-constant, and then
applies it to the human heart and lungs as an example. Their coupling
function can be used to follow with great precision the transitions into
and out of synchronization. The method described has the potential to
illuminate the ageing process as well as to improve diagnostics in
cardiology, anesthesiology and neuroscience, and yields insights into a
wide diversity of natural processes.
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"Doctoral Thesis accepted by Cold and Arid Region Environment and
Engineering Research Institute, Chinese Academy of Sciences, Lanzhou,
China"--T.p.

Includes bibliographical references.

Introduction -- Data and Methods -- Spatial and Temporal Variation of
Temperature and Precipitation in Southwestern China -- Spatial and
Temporal Variation of Climate Extremes in Southwestern China --
Spatial and Temporal Variation of Sunshine Hours in Southwestern
China -- Spatial and Temporal Variation of Wind Speed in Southwestern
China -- Glaciers Response to Climate Change in Southwestern China
-- The Main Conclusion and Prospect.

This thesis confirms many changes, including sharp temperature rise,
interannual variability of precipitation, extreme climate events and
significant decreases of sunshine duration and wind speed in
southwestern China, and systemically explores the action mechanism
between large-scale atmospheric circulation systems, the complicated
topography, human activities and regional climate changes. This study
also analyzes the response of glaciers to climate change so that on the
one hand it clearly reflects the relationship between glacier
morphologic changes and climate change; on the other, it reveals the
mechanism of action of climate warming as a balance between energy
and matter. The achievements of this study reflect a significant



contribution to the body of research on the response of climate in cold
regions, glaciers and human activities to a global change against the
background of the typical monsoon climate, and have provided
scientific basis for predictions, countermeasures against disasters from
extreme weather, utilization of water and the establishment of
counterplans to slow and adapt to climate change. Zongxing Li works
at the Cold and Arid Region Environmental and Engineering Research
Institute, Chinese Academy of Sciences, China.



