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Abstract:

Climatic and human impacts on landscapes are witnessed over a
large range of space and time scales and over a cascade of
processes (water, sediment, biota). Concentrating on estimation
and prediction of extremes is an important aspect of environmental
management. Here we will discuss our recent efforts towards two
problems:

(1) development of new frameworks for precipitation estimation
(downscaling, data fusion, retrieval, and data assimilation) from
ground and space-borne sensors with emphasis on preserving
extremes; and

(2) development of reduced complexity frameworks for predicting
response to environmental change in river basin organization
using the old concepts of impulse response function and the
newly proposed “dynamic connectivity function” We
demonstrate these concepts via application to the Minnesota
River basin, an intensively managed landscape where human
actions and geologic history converge to produce an amplified
hydrologic and sedimentological response threatening water
quality and stream biotic life.
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