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Fig. 2 Geomorphological feature map of distribution of sites in the Fenhe River Basin
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Fig. 3 Kernel density estimation of distribution of sites in the Fenhe River Basin
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Tab. 1 Standard deviational ellipse of distribution of sites in the Fenhe River Basin
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Tab. 2 Nearest neighbor index of distribution of sites in the Fenhe River Basin
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Impacts of 4.2 ka BP climatic deterioration event on the spatial
and temporal distribution of prehistoric sites in
the Fenhe River Basin and its social response

ZHANG Jieqiong', TIAN Qingchun"?, ZHANG Zhongwu"?, GAO Jiangtao’
(1. College of Geographical Sciences, Shanxi Normal University, Taiyuan 030000, China; 2. Academy of
Chinese Early Civilization, Shanxi Normal University, Taiyuan 030000, China; 3. Institute of Archaeology,
Chinese Academy of Social Sciences, Beijing 100710, China)

Abstract: Based on ArcGIS software using methods such as kernel density estimation and
nearest neighbor index, and combining with the process and characteristics of climate change,
the impact of 4.2 ka BP climatic deterioration event on the spatial and temporal distribution of
prehistoric sites in the Fenhe River Basin and its social response were explored. It is found that:
(1) the 4.2 ka BP climatic deterioration event caused the decline of Longshan culture in the
Fenhe River Basin, and had a significant impact on the number and distribution of sites, with a
sharp decrease in the number of sites in the Xia period. The density of site distribution
decreased, and the degree of agglomeration weakened. The center of gravity of sites shifted
northward, which is consistent with the historical record of the “northward migration of the Xia
people”. At the same time, in order to adapt to the dry and cool climate, the ancients chose to
migrate to the southeast slope. Abnormal floods made the lower Fenhe River vulnerable to
flooding, which threatened the survival of human beings. The ancients were forced to migrate
to higher elevation areas as well as gentle and moderate slopes. The dry and cool climate led to
the transition of the subsistence pattern from agriculture to a combined mode of farming and
animal husbandry. (2) The social structure of the Longshan period was in the stage of early
civilization, with the rise of the family system and the intensification of class differentiation.
The deterioration of climate constrained the carrying capacity of living space and increased
population pressure, intensifying competition for resources and inducing wars, but it also
enhanced the internal cohesion of tribes, promoted the emergence of citadels, and social
organization evolved into the embryonic form of the state. The Xia and Shang dynasties saw
the development of the citadel system and the beginning of a new phase in the construction of
capital cities.

Keywords: Fenhe River Basin; prehistoric sites; 4.2 ka BP climatic deterioration event; spatio-
temporal distribution; impacts; social response



