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Abstract The key science problem to realize ecological protection and high-quality development of the
Yellow River basin is to discover the interaction and coupling of the nature-human system in the basin.
With the advent of a new era, Geography should incorporate with a data-driven paradigm to promote
research innovation and recognize revolution of the nature-human system. This paper analyzes two kinds of
challenges when big data and machine learning faced to natural and human system simulation and
prediction. One is that when building a well-functioning geo-machine learning model, it is faced with
several problems, such as lack of geographical sample markers, heterogeneity, poor data quality, large
search space for geo-feature relationship candidate patterns, and pseudo-correlation. The other is that
machine learning is faced with the methodological dilemmas when machine learning face the rapidly
developing and matured geo-system mechanic models and the interpretation of geographical complexity.
This paper proposes that combining classical geographic process theory (modeling) with new big-data
method maybe the new paradigm or the best path to realize the precise simulation and prediction of natural
and human system. The pathes include the geography-theories-based machine learning, coupling of machine
learning and mechanism models, coupling of machine learning and simulation, and new theory of
telecoupled. The data science paradigm under the guidance of geographic theories is expected to open its
potential on using geographic big data to study nature-human systems, with some social science property,

in Yellow River basin.

Keywords Yellow River basin; natural and human systems; big data; machine learning; mechanism

models; geography
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