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The processes and mechanisms of cultural evolution provide helpful insights into the origin and development of civilizations. This study analyses data from the national archaeological survey using kernel density analysis, a geospatial tool provided by ArcGIS10 software, to explore the spatiotemporal pattern of cultural evolution from the beginning of the Yangshao cultural period to the Bronze Age in the Yellow River basin. Agricultural development and the environmental background of this region were reconstructed using published flotation materials and high-resolution paleoclimate records. The results indicate that cultural expansion and differentiation from Yangshao (7000–5000 BP) to Longshan period (4600–4000 BP) are responding to the establishment and strengthening of millet-based agriculture and the appearance of multiple subsistence strategies in the context of environmental deterioration. To the Bronze Age, the center of sites accumulates to the Central Plains and Shandong, in contrast to the continuous cultural expansion and differentiation. The opposite circumstance may result from early urbanization along with the formation of a social system with high centralization of power.
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INTRODUCTION
The process and influencing factors of cultural evolution have been widely studied (Weiss et al., 1993; DeMenocal et al., 2001; Dong et al., 2012; Dong et al.2013; Kennett et al., 2012; Medina-Elizalde and Rohling, 2012; Cui et al., 2018). The Neolithic is one of the most pivotal periods to examine cultural evolution because of the major changes associated with the development of food-producing economies and growing population unseen in prior periods. By studying the spatiotemporal pattern of cultural evolution and its influencing factors, we can better understand the origin and changing mechanisms of a civilization.
Much attention is given to the study of Chinese civilization. The Yellow River basin is the cradle of Chinese civilization. The earliest Neolithic sites are distributed along the Yellow River basin from east to west, including the Houli site in Shandong Province, the Donghulin site in Beijing, the Cishan site in Hebei Province, the Peiligang site in Henan Province, the Laoguantai site in Shaanxi Province, and the Dadiwan site in Gansu Province. The modern Chinese civilization however was established during the Bronze Age as seen by the founding of several dynasties during this period, including the Xia, Shang, and Zhou. These dynasties were centered in the middle and lower reaches of the Yellow River basin.
Neolithic culture in the Yellow River basin (Figure 1) can be broadly divided into three periods: pre-Yangshao period (9000–7000 BP), Yangshao period (7000–5000 BP), and post-Yangshao period (5000–4000 BP). During pre-Yangshao period, cultural groups include, Xiaohexi culture (9000–8200 BP), Houli culture (8500–7500 BP), Xinglongwa culture (8200–7400 BP), Cishan culture (8000–7000 BP), Peiligang culture (8500–7000 BP), Laoguantai culture (8200–7000 BP),and Dadiwan culture (7800–7300 BP). Several cultures including Banpo (7000–5900 BP), Miaodigou (6000–5500 BP), Xiwangcun (5600–5000 BP), Qinwangzhai (5600–5000 BP), early Dahecun (5900–5500 BP), Beixin (7300–6200 BP), early to mid Dawenkou (6300–5000 BP), and early Majiayao (5300–4800 BP) belong to the Yangshao period. The post-Yangshao period in the Neolithic is also known as the Longshan period and includes the Shandong Longshan (4600–4000 BP), Miaodigou Ⅱ (4900–4300 BP), Wangwan Ⅲ (4500–3900 BP), Keshengzhuang Ⅱ (4500–4000 BP), Hougang Ⅱ (4600–4000 BP), Taosi (4600–400 BP), Caiyuan (4800–4200 BP), and early Qijia (4300–4000 BP) cultural sites which are found in a different area of the Yellow River basin during this period. Different cultural sites of the Bronze Age have begun to be parsed in other parts of the Yellow River basin. Several cultural sites such as Siba (3700–3200 BP), Xindian (3600–2500 BP), Kayue (3600–2500 BP), Siwa (3400–2400 BP), and Shajing (2700–2100 BP) have been discovered in the upper Yellow River basin. Other Bronze Age cultural sites including Erlitou–Erligang (3900–3000 BP), Yueshi (3800–3400 BP), and Lower Xiajiadian (4300–3600 BP) are found in the middle and lower reaches of the Yellow River basin. At the same time, many archaeological remains associated with the Shang and Zhou dynasties have been found in this area. It should be noted that cultures what we talked about are material culture complexes and not genetic groups or political formations.
[image: Figure 1]FIGURE 1 | Culture sequence in the Yellow River basin and surrounding regions.
According to the second national relic survey (Bureau of National Cultural Relics, 1991; Bureau of National Cultural Relics, 1996; Bureau of National Cultural Relics, 1998; Bureau of National Cultural Relics, 2002; Bureau of National Cultural Relics, 2003; Bureau of National Cultural Relics, 2006; Bureau of National Cultural Relics, 2009; Bureau of National Cultural Relics, 2010; Bureau of National Cultural Relics, 2011a; Bureau of National Cultural Relics, 2011b; Bureau of National Cultural Relics, 2013; Mei and Kong, 2008), approximately 147 pre-Yangshao period sites have been identified in the Yellow River basin and its surrounding region. These sites are relatively small and usually consist of less than a 1000 square meters. Most of these sites appear to be dispersed and exhibit mutual independence from each other, although there may be some evidence of faint links among the Peiligang, Laoguantai, Cishan, and Houli cultures, as shown by Han (2015). This study examines the spatiotemporal pattern of sites from the Yangshao period, Longshan period, and Bronze Age in the Yellow River basin with the use of kernel density analysis, a geospatial software tool. In addition, this study simultaneously compares two methods of inputting data into this analysis tool and the usefulness of the results. These results are discussed by reviewing previous evidence from archaeological excavations in the region to highlight the results’ potential connection to agricultural development and geopolitics.
STUDY AREA
The study area (95.8°E–122.7°E, 32.1°N–41.8°N) covers the Yellow River drainage basin and its surrounding regions in northern China, stretching approximately 2300 km from the Hexi Corridor in the west to the Shandong Peninsula in the east. This area encompasses all of Ningxia, Shaanxi, Shanxi, Henan, Tianjin, Beijing, and Shandong provinces and part of Qinghai, Gansu, Inner Mongolia, Hebei, and Liaoning provinces. The Yellow River and its two main tributaries (the Weihe River and the Fenhe River), the Luanhe River, and the Haihe River flow through these regions (Figure 2). The Yellow River is approximately 5464 km long, with its drainage basin covering 795,000 km2 and its altitude decreasing 4480 m from west to east. The mean annual temperature ranges from −4 to 14°C, and the mean annual precipitation ranges from 80 to 1200 mm. As the cradle of Chinese civilization, the Yellow River basin was the cultural and economic center of ancient China until the dynasties of South Song and Yuan. Several prehistoric sites are distributed within this study area, including 5920 Yangshao sites, 7788 Longshan sites, and 18682 Bronze Age sites (Figure 3, Bureau of National Cultural Relics, 1991; Bureau of National Cultural Relics, 1996; Bureau of National Cultural Relics, 1998; Bureau of National Cultural Relics, 2002; Bureau of National Cultural Relics, 2003; Bureau of National Cultural Relics, 2006; Bureau of National Cultural Relics, 2009; Bureau of National Cultural Relics, 2010; Bureau of National Cultural Relics, 2011a; Bureau of National Cultural Relics, 2011b; Bureau of National Cultural Relics, 2013; Mei and Kong, 2008). Several typical sites belonging to these three cultural periods display along the Yellow River basin and surrounding regions; among them, Beixin, Dawenkou, Miaodigou, Banpo, Fulinbu are classified as Yangshao period sites (Figure2, pink points); Zhaogezhuang, Hougang, Wangwan, Taosi, Caiyuan, and Lajia belong to Longshan period sites (Figure2, dark squares); and Beichengzi, Yinxu, Zhengzhou Shang, Dongxiafeng, Xindian, and Shaguoliang are considered as Bronze Age sites (Figure2, green triangles).
[image: Figure 2]FIGURE 2 | Study area.
[image: Figure 3]FIGURE 3 | Distribution of sites from pre-Yangshao period to the Bronze Age in the Yellow River basin and surrounding regions.
MATERIAL AND METHODS
Material
The archaeological site information is collected from published “Atlas of Chinese Relics” of 10 provinces and two municipalities (Bureau of National Cultural Relics, 1991; Bureau of National Cultural Relics, 1996; Bureau of National Cultural Relics, 1998; Bureau of National Cultural Relics, 2002; Bureau of National Cultural Relics, 2003; Bureau of National Cultural Relics, 2006; Bureau of National Cultural Relics, 2009; Bureau of National Cultural Relics, 2010; Bureau of National Cultural Relics, 2011a; Bureau of National Cultural Relics, 2011b; Bureau of National Cultural Relics, 2013; Mei and Kong, 2008). The information (including site location, area, and cultural attribute) is used to indicate the distributional pattern of site in north China. This “Atlas of Chinese Relics” was published after the second national archaeological survey conducted in 1981–1985, which was organized by the Provincial Administration for Cultural Heritage. The data shown in the “Atlas of Chinese Relics” use a unified format and mapping standard. We digitized these atlases to collect the geographic coordinates, cultural attributes, and site size data in order to investigate kernel density.
Methods
By using the kernel density tool provided by ArcGIS10, the site distribution patterns of the three phases are tested and compared. As a method of converting a group of points into gratings, kernel density calculates the density of point elements around each output grating cell. In this process, a smooth surface is fitted at each point. The surface value is highest at the point and decreases as the distance from the point gets larger. It reaches zero at the distance from the search radius of the point. The kernel function is used to determine how the curvature decreases. In this case, we use the quartic kernel function. The volume under the surface is equal to the fill field value of the point, or 1 if no value is specified. Then, the density of each output grating cell is calculated by adding the values of all the core surfaces covering the center of the grating cell. In our example, the population field is specified by the site size to reasonably increase the weight of large sites. Without considering the influence of the site size, we also generate the kernel density without specifying the population field representing the distribution pattern. Conceptually, each site is like a hilltop surrounded by decreasing altitude values, and the nuclear density is used to restore a continuous surface. The search radius (or bandwidth) determines the smoothness of the surface: the larger the search radius, the wider the accumulation on the smooth surface; the smaller the search radius, the narrower the accumulation on the concave convex surface. The default search radius recommended by ArcGIS is calculated by dividing the smaller of the width or height of the input range by 30, which in our case is about 35 km. Considering the large sample area, the method of twice the default value of 70 km is used to distinguish the three-phase distribution pattern. To ensure the comparability of the final results, the uniform search radius is specified to analyze all the nuclear densities, and the highest peak value is adjusted reasonably to keep the high consistency of the results represented by ArcScene (Figure 4).
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[image: Figure 4]FIGURE 4 | Results of kernel density (with and without specifying weight). (A) Site number density of Yangshao sites. (B) Site number density of Longshan sites. (C) Site number density of the Bronze Age site. (D) Area density of Yangshao sites. (E) Area density of Longshan sites. (F) Area density of Bronze Age sites.
RESULT
Kernel Density Analyses Without Specifying Weight (or Site Number Density)
A spatial pattern of the relative site density for each period was created using kernel density analysis without specifying a weight (or in this case without considering site size). These results are shown in Figure 4. Most Yangshao sites are distributed in the valleys of the upper and middle Yellow River and its main tributaries including, the Weihe River, the Fenhe River, the Taohe River, and the Huangshui River. The largest clustering of sites appears to be centered in the Guanzhong basin, Shaanxi Province (Figure 4A).
During the Longshan period, site density on the landscape changes and expands to several regions along the Yellow River basin. Numerous Qijia cultural sites dating to this period are found in the Huangshui River and Taohe River valleys. Miaodigou II, Wangwan III, Keshengzhuang II, Hougang II, Taosi, and Caiyuan cultural sites have been found widely distributed on both sides of the middle Yellow River. Shandong Longshan cultural sites are known from the region downstream of the Yellow River. In addition to being distributed along the river valley, Longshan period sites are also found in higher elevations among the foothills and mountains surrounding the Yellow River basin including sites found in north Shaanxi, northeast Henan, southwest Shandong, and north Shanxi provinces (Bureau of National Cultural Relics, 1991; Bureau of National Cultural Relics, 1998; Bureau of National Cultural Relics, 2006; Bureau of National Cultural Relics, 2011a; Bureau of National Cultural Relics, 2013). Site density during the Longshan period differs from the Yangshao period, instead of high site density being found in one central location on the landscape, and multiple centers begin to appear located in east Gansu, south and central Shaanxi, south Shanxi, and west Shandong provinces (Figure 4B).
The number of sites in this region continues to expand during the Bronze Age. While site densities are higher, they appear to aggregate in many of the same locations as they did during the Longshan period, with the exception of new clusters found in the Haihe and Luanhe River valleys (Figure 4C).
Kernel Density Analyses With Specified Weight (or Area Density)
The results of kernel density with specified weight (or area density) show practical unanimity. A spatial pattern of relative site density was again created for each time period but utilizing the second method, kernel density with specified weight (taking into consideration site size using total area).
In the Yangshao period, the result of size density shows practical unanimity with that of site number density. The center of gravity located in the valleys of the upper and middle Yellow River and its main tributaries (Figure 4D).To the Longshan period, the center of gravity has an eastward and northward transfer to west Henan and north Shanxi provinces, when compared with the Yangshao period. And several sites with a large area appeared in west Shandong Province during this period (Figure 4E).During the Bronze Age, this is what the map shows very different when compared with the Longshan period. The gravity in the middle reach of the Yellow River has a southward transfer to Henan Province, the same as the Yangshao period. Othewise, there are sites with a huge area distributed in west Shandong Province, and it makes a really high peak lift in there (Figure 4F).
DISCUSSION
Limitations of Using Atlas of Cultural Relics as Data Source
As we mentioned before, the archaeological site information is collected from published “Atlas of Chinese Relics” of 10 provinces and two municipalities (Bureau of National Cultural Relics, 1991; Bureau of National Cultural Relics, 1996; Bureau of National Cultural Relics, 1998; Bureau of National Cultural Relics, 2002; Bureau of National Cultural Relics, 2003; Bureau of National Cultural Relics, 2006; Bureau of National Cultural Relics, 2009; Bureau of National Cultural Relics, 2010; Bureau of National Cultural Relics, 2011a; Bureau of National Cultural Relics, 2011b; Bureau of National Cultural Relics, 2013). The survey was conducted in 1981–1985, and in the process of investigation, the criteria for judging the basic information of the site are not detailed in the publications, which will cause some doubts about the scientific validity of the data sources (Jaffe et al., 2020). For example, the Shimao site, which is a super large center settlement site that has been continuously excavated in recent years. The site area on the cultural relics atlas is 900000 square meters, and the latest information shows that the site area is more than four million square meters (Sun et al., 2020). In the process of digitizing, we also recorded some abnormal data possibly due to clerical errors in Atlas of Cultural Relics. For example, there are more than 10 sites in Shandong Province, each covering an area of more than 10 million square meters in the Bronze Age. Among them, there are even two sites with an area over 48 million square meters (Goutou site with 78 million square meters and Xigeng site with 48 million square meters). Meanwhile, in the Central Plains, there are only two sites with an area of more than 10 million square meters (Yinxu ruin with 30 million square meters and a Zhenghangucheng site with 23 million square meters). When verifying the accuracy of the site area information, we found that the two aforementioned sites with an extremely large size in Shandong Province were resurveyed in 2009, and the sizes were only recorded as 2400 and 15000 square meters on the website of Dongying Museum (http://www.dymuseum.cn/). Therefore, the abnormal peak of area density of Bronze Age sites observed in Shandong Province may be biased due to those clerical errors (Figure 4F). To avoid biased data revision and keep the standard unified, we kept all the records from the original Atlas of Cultural Relics when mapping them. The settlement distribution characteristics in problematic area like Shandong can be further discussed when the latest and more accurate data of the third cultural relics census are published in the future.
Despite the existing accuracy problems, our work based on enormous samples (more than 30,000) is still meaningful. Different from other smaller scale regional studies, our work focuses on summarizing the evolutional site distributional pattern from a macroscopic spatiotemporal scale. Considering topics like agricultural diversification and climate change also happens in a similar spatiotemporal scale, and the corresponding cultural response is more suitable to be examined from a macroscopic perspective. Meanwhile, other regional studies could be more accurate on dataset and superior in manifesting cultural response to regional events like micro-landform change and rapid environmental incidents (e.g., An et al., 2005; Li et al., 2017; Liu et al., 2019; Drennan et al., 2014).
A Comparison of the Results Between Site Number Density and Area Density Analyses
If we consider that large peaks on the map equal core areas of occupation, we believe the comparison of the two results (with or without the population field specified by the site size) will indicate when and where significant site size hierarchy (or early urbanization) appears through intuitive cartographic representation.
Using the first method, we see that there is one core area located there (east Shaanxi and Henan provinces) with occupation, and it becomes less dense as we spread outward during Yangshao period. This single core area shifts to two core areas in the Longshan period, and we see core areas in the east (west Shandong Province) and west (east Gansu Province), while the previous core area shifts to a less dense occupation. During the Bronze Age, we find an expansion of core areas across the landscape (“multi-core” distribution along the Yellow River basin from west to east).
Using the second method, we see that there is one core area located there (east Shaanxi, Henan Provinces) with occupation, and it becomes less dense as we spread outward during the Yangshao period. This is similar to what we saw in the first method. This single core area shifts to two core areas in the Longshan period, similar to what we saw with first method, but the location of the core areas are different (Henan and Shanxi provinces) and the core area from the previous period appears to shift northeast. The Bronze Age shows a vastly different core area using this model. There are two main core areas, one is located in the Central Plains and the other one located in the east (west Shandong Province), and other previous core areas of occupations show a less dense occupation.
Considering model 1 through time, it shows a single core which shifts to two different cores at opposite ends of the landscape and then results in many core areas of occupation during the Bronze Age. Conversely, model 2 through time suggests a single core area shift to multiple core areas in the same region and then results in one center of occupation in the east, demonstrating an eastward propagation toward Shanxi Province through the periods. When comparing the two models, the results correspond to the Yangshao period (Figures 4A,D). While considering the Longshan period, the results changed and centralization trend strengthened in the Central Plains, and many marginal small peaks appear in Figure 4E when compared with those in Figure 4B. Considering the Bronze Age, several marginal high peaks replaced by small peaks and a more strong center appeared when ignoring the abnormal peak in Shandong Province (the reason behind appearance of this abnormal peak is discussed in the previous part).
By taking into consideration the size information (or area) of sites, area density analysis not only represents the distribution of sites but is able to reveal the regional settlement pattern (Liu, 2007; Ma et al., 2012), further adding to our understanding of social complexity (Drennan and Uribe, 1987). Large settlement sites with areas larger than a million square meters corresponding to town sites have been found, during both the Yangshao and Longshan periods; however, the ratio of large settlements and town sites is still very low when compared to the number of smaller sites (Qian, 2001). Using the site number density analysis obscures this information because it does not consider where larger sites are on the landscape. During the Bronze Age, several large town sites appeared in the Central Plains of China, of them Yinxu ruin is the most famous town site. This transfers the center of sites from west and east sides to the central part of the study area. The appearance of many large town sites has consanguineous relationship with the establishment of Shang and Zhou dynasties in the Central Plains of China. The establishment of dynasties reflects the formation of a social system with high centralization of power and leads to the Central Plains becoming the core area of north China.
Possible Influencing Factors to the Spatiotemporal Pattern of Cultural Evolution From the Yangshao Period to the Bronze Age in the Yellow River Basin
The results of the site number density analysis and area density analysis provide a clearer picture of the spatiotemporal pattern of cultural evolution during the Yangshao, Longshan, and Bronze Age periods in the Yellow River basin. The number of sites and their density on the landscape expand through time, while the core areas of occupation change from a single location to multiple locations after the Yangshao period.
The strengthening of agriculture is considered as the most important impetus of cultural expansions during the prehistoric period (Diamond and Bellwood, 2003; An et al., 2005, An et al., 2010; Barton et al., 2009; Kennett et al., 2012; Dong et al., 2016a), and it provides convenience for prehistoric people to expand their active area (Chen F. H. et al., 2015a). Archaeobotanical studies of macro- and micro-plant remains found in several pre-Yangshao sites indicate that millet-based agriculture originated in the Yellow River around 10,000 BP (Lee et al., 2007; Lu et al., 2009; Yang et al., 2012; Zhao, 2011; Zhao, 2014) and dated the establishment of millet-based agriculture in the Loess Plateau (Zhao, 2011; Zhao, 2014) to the early Yangshao period and Shandong area to the Beixin period (8200–7800 BP). After this time period, millet-based agriculture rapidly expanded to the Yellow River basin (Zhao, 2014; Chen F. H. et al., 2015a; Han, 2015). A small number of charred rice seeds were identified using flotation at the Yuhuazhai site which dates to the early Yangshao period (Zhao, 2014). The number of recovered rice remains increased in several late Yangshao sites, including Nanjiaokou, Xinjie, and Baligang (Wei et al., 2000; Deng and Gao, 2012; Zhong et al., 2015). Millet is a type of a dry farming crop, whose output is highly influenced by precipitation (Yang and Li, 2015). The Yangshao period experienced a relatively wet climate according to the reconstructed mean annual precipitation determined using Gonghai Lake sediments (Chen F. et al., 2015b). Suitable climate conditions can provide a wider space for human survival, which is conducive to increase the yield of crop cultivation, and also increase population and promote the prosperity of culture (Dong et al., 2012). The warm and humid climate of the Yangshao culture ensured the broad and flat loess platform in the Yellow River Valley, which was suitable for millet agriculture. Millet-based agriculture became the most important subsistence strategy in most areas of the Yellow River basin in the Yangshao period, which promoted the Yangshao culture to become the most influential mainstream culture in the Neolithic Age of north China (Dong et al., 2016b).
During the Longshan period, obvious regional differentiation of culture is demonstrated by the appearance of multi-core zones of sites densities (Figures 2, 4). Archaeobotanical evidence from the flotation at 31 Longshan period sites allows for a greater understanding of plant utilization during this period (Supplementary Table S1). Millet-based agriculture was still the main subsistence strategy, and rice agriculture is further developed. Wheat also appeared in a few late Longshan period sites including Dongpan, Liangchengzhen, Xijincheng, and Yuhuicun. The temperature and precipitation during the early Longshan period (5000–4500 BP) decreased significantly according to the northern hemisphere (30–90°N) temperature record compared to 1961–1990 instrumental mean temperature (Marcott et al., 2013) and reconstructed mean annual precipitation based on Gonghai Lake sediments (Chen F. et al., 2015b). The development of rice agriculture, further strengthening of millet-based agriculture, and the appearance of wheat during the late Longshan period indicate that agriculture subsistence strategies diversified to confront the deteriorating climate. The deterioration of climate compelled the farmers to change their subsistence strategies (Dong et al., 2013). The transformation of human diets from simplification to diversification is reflected in the results of stable carbon isotope studies in human bones as well (Ma et al., 2014).
Regional differentiation of culture and areas of occupation continue to expand into the Bronze Age according to the site number density analysis. (Figure 4C). However, the area density analysis suggests that the core of Bronze Age sites are concentrated in the Central Plains because of the appearance of several large town sites (Figure 4F). Influenced by the long-distance exchange of plants across Eurasia during the second millennium BC (Dodson et al., 2013; Spengler et al., 2014; Dong et al., 2017), agriculture subsistence strategies diversified in local contexts. With the introduction of wheat, domesticated in Southwest Asia, reliance on millet-based changed to a greater reliance on wheat, barley, and millet or a mixed agriculture in the upper Yellow River valley and its adjacent areas during the Bronze Age (Liu et al., 2014; Miller et al., 2014; Ma et al., 2016). However, there is also evidence for increasing reliance on animal husbandry during this period (An et al., 2003; An et al., 2005). On the Central Plains, millet-based agriculture was still the main subsistence strategy of farmers during Erlitou, Erligang, Shang, and Zhou periods. Archaeobotanical evidence suggests that there was a decrease in the use of rice, and wheat-based agriculture increased (Chen et al., 2012; An et al., 2014; Wu et al., 2014; Yang et al., 2017). The climate became much colder and drier after 4000 BP (Cai et al., 2010; Zhou et al., 2010; Duan et al., 2012; Marcott et al., 2013), which may suggest that the adjustment of subsistence strategies in different regions are in response to the further deteriorating climate. The changing location of core occupation on the landscape may not relate directly to climate change during this period. It is possible that the changing core concentrations of occupation through the three periods indicates the beginning of urbanization in north China as vast numbers of large town sites emerged along with the formation of dynasties or social systems with high centralization of power.
CONCLUSION
In the past, the study of settlement evolution mostly used the method of site number density analysis. In this study, by comparing site number density and area density made possible by the kernel density tool and by placing the results in context of the archaeological evidence, we can provide preliminary insights into the spatiotemporal pattern of cultural evolution taking place in China during its formative periods. Comprehensive consideration of the number and area of sites can better express the characteristics of settlement evolution. Conducive climate and the establishment and strengthening of millet-based agriculture contributed to the success of Yangshao cultures in the Yellow River basin. During the Longshan period, climatic conditions deteriorated. Differential cultural responses were found to be regionally based and subsistence strategies appear to have diversified. Site numbers on the landscape continue to expand, yet the number of larger sites become increasingly centered in the Central Plains and Shandong during the Bronze Age. This transition to a more centralize core area with larger sites seen in the results of the area density analysis may be highlighting the beginning of urbanization in China that is linked to this period.
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