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Past human-environment interaction has become an increas-
ingly important topic in the context of exploring the history of
human and social evolution as well as their interaction with envi-
ronmental change, a key scientific issue for multidisciplinary
research across disciplines such as anthropology, archaeology,
molecular biology and earth sciences. Such multidisciplinary
research has made remarkable contributions to understanding
the trajectory, patterns and mechanisms of human-land evolution
from a long-term perspective, and also offers invaluable informa-
tion on how best to respond to the challenges of rapid natural envi-
ronmental change caused by global warming and extreme climate
events now and in the future.

Three major issues concerning past human-environment inter-
action are highlighted: (1) how climate and environmental change
have influenced the evolution of humans and human societies; (2)
how ancient peoples adapted to different habitats and climate
change; and (3) how human activities affected the surrounding
environments during the prehistoric and historic periods. These
issues represent different aspects of human-environment evolu-
tion and have been studied intensively over the past 20 years as
indicated by a sharp rise in publications since �2,000 CE (Common
Era) in five comprehensive academic journals, that is, Nature,
Science, PNAS, Science Bulletin and Science China Earth Sciences
(Fig. 1a).

Major advances in our understanding of past human-environ-
ment interaction in the last two decades have been achieved
mainly through the use of new research techniques and interdisci-
plinary cooperation among archaeologists, historians and natural
scientists. The reconstruction of paleoclimate and paleoenviron-
mental change, and the chronologies of prehistoric cultures in dif-
ferent corners of the planet have facilitated comparative analysis of
different sources of information and intensive dialogue on the rela-
tionships between human social evolution and past environmental
variation under a changing climate.

According to the most up-to-date findings from these interdis-
ciplinary studies, differences in the interactions between humans
and their living environment occurred in different eras (Fig. 1b).
Humans were engaged mainly in hunter-gatherer activities before
8000 BCE (Before the Common Era). These activities were inti-
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mately linked to variations in natural resources and regulated by
climate change. For example, recent research suggests that orbi-
tal-scale global climate change may have caused four major waves
of migration of Homo sapiens from Africa to Eurasia, and this influ-
enced profoundly the distribution patterns of the global population
during the Late Pleistocene [1]. Foragers could also adapt to cli-
mate fluctuations by selection of appropriate hunting and gather-
ing tools, and improving these tools and hunting strategies.
However, the influence of these Paleolithic groups on the natural
environment may have been quite limited, expect for faunal
evolution.

Around 8,000 BCE, the two early centers of plant and animal
domestication emerged in the Fertile Crescent region of western
Asia, and the valley regions of the Yangtze River and the Yellow
River in China. The subsequent revolution in agriculture became
one of the most important innovations in human history, which
greatly improved the humans’ capabilities to adapt to and alter
the natural environment. A farming lifestyle spread widely
throughout Eurasia between 8,000 and 2,000 BCE [2], roughly cor-
responding to the Neolithic era in China. Climate change was con-
sidered to be a key trigger for the cultural evolution on a regional
scale during this period [3], and this might have contributed fur-
ther to the emergence of early complex societies [4] and ancient
civilization in northern China [5]. By comparison, the Neolithic cul-
tural evolution in southern China has been suggested to have been
affected by fluctuations in sea level [6]. Farmers, since the early
Neolithic period, began to exploit the differing natural conditions
by adoption of diverse subsistence strategies [7]. As a result, the
impact by farmers on natural vegetation and landform appears to
have been much more considerable than that in the Paleolithic era.

Trans-Eurasia culture exchange appeared between 3,000 and
2,000 BCE and intensified in the subsequent millennium [2]. This
further altered the relationship between cultural evolution and cli-
mate change during the Bronze Age in China (�2,000–200 BCE).
For instance, from about 1,600 BCE, humans began to inhabit land
at higher altitudes, for instance, forming settlements in the high
plains of the Tibetan Plateau (3,000 m above sea level) where the
climate was cold and dry. This change was facilitated mainly by
eastward diffusion of cold-tolerant barley across Eurasia in the
mid-late Holocene, and by cultivation of this crop in high-altitude
Tibet post 1,600 BCE [8]. Humans were able to adapt to climate
change by adopting diversified livelihoods. Meanwhile, the
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Fig. 1. Number of publications for past human-environment interaction (a) and proportion of themes in different eras for human evolution (b) for papers published in Science,
Nature, PNAS, Science Bulletin and Science China Earth Sciences in the last 30 years.
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technological innovation related to prehistoric globalization might
have also increased human impact on the natural environment.
This trend of diversified livelihoods can be further extended to
the historical periods (Fig. 1b). A recent study has demonstrated
that lead–silver mining and smelting activities in the Roman
Republic and Imperial periods caused heavy metal pollution of
the Arctic ice-sheet [9].

Such progress in research has increased our perception of how
human-environment interaction has evolved from an interdisci-
plinary perspective. And prospects for further research remain
promising, with deployment of new and effective methods, such
as ancient DNA analysis and high-throughput sequencing, which
are now being applied successfully in geoarchaeological studies
[10]. Furthermore, the rapid accumulation of multi-disciplinary
data for different continents, and the deepening collaboration of
research groups from different countries, will advance past
human-environment interaction research from a global perspec-
tive. In turn, this will promote further development of the above-
mentioned disciplines.
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