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Abstract
The heritage value of the historic urban countryside, as a remnant in the transition between the urban boundary and the natural environment, is a consequence of the spatial and temporal evolution of the city. However, through repeated social transformations, the conflicts between urban construction and cultural landscape heritage preservation have increased, resulting in the gradual disappearance of their cultural landscape heritage. This study takes the Sheshan Urban Countryside Historic District in Shanghai and interprets the layers of Sheshan's cultural landscape heritage into five periods, Emergence, Development and Exploration, Diversity and Prosperity, Turbulence and Change, and Stability and Precipitation. It analyzes the evolution of the layers of the cultural landscape heritage by applying Historic Urban Landscape Historic Land use Assessment (HUL) and interpreting the layers of the cultural heritage of Sheshan using Historical Landscape Assessment (HLA) to identify the characteristics and values of Sheshan's layers of heritage. The study indicates that the cultural landscape heritage of Jiufeng Sheshan exhibits four types of stratigraphic relationships: accretion, juxtaposition, overlay, and decline. This findings suggest a continuous evolutionary feature of superposition of multiple stratigraphic patterns. Moreover, the heritage value of the cultural landscape layers of Jiufeng Sheshan has shown a higher growth rate in the modern period. The integrity and survival status of modern religious and scientific buildings are more complete compared to the literati gardens and Buddhist relics. Based on the knowledge and value assessment of its cultural landscape heritage, it is necessary to intervene in the concept of living conservation and renewal of landscape heritage. This involves devising a conservation and renewal strategy for cultural landscape heritage that conforms to the law of historical stratification and connect the scattered historical and cultural relics. This study provides a reference for the conservation and inheritance of cultural landscape heritage in urban countryside historical areas and the organic renewal of urban and rural heritage.
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Introduction
As an important heritage of urban cultural landscape, the historic countryside area has been given an important heritage value in the development stage of "stock renewal" of the city under international advocacy. However, the conflict between urban construction and heritage preservation has intensified over time. The historic countryside area, which embodies the city's cultural continuity, has been gradually neglected in the rapid urban development, facing the challenge of the loss of historical landscape and heritage value. In order to promote the cultural inheritance of urban and rural heritage, the traditional isolated conservation paradigm has been replaced by dynamic and holistic conservation under spatial and temporal stratification [1, 2]. There is urgrnt need for in-depth research on the evolution of spatial and temporal values and perceptions.
The meaning of "countryside" can be traced back to the Zhou Dynasty, as described in the "Erya Shidi", which states: "Outside of the Yi is called Jiao, outside of Jiao is called Mu, outside of Mu is called wilderness, outside of the wilderness is called forest, and outside of the forest is called Tong" [3]. This means that the term "wild" is used to refer to the area further away from the city than "suburb",and then the term "countryside" was combined to refer to the vast area outside the city, but not reaching the mountains and forests [4, 5]. Review of the development of Chinese garden history, "country garden" in China has long been. During the Shang and Zhou dynasty, emperors and aristocrats established parks in the natural surroundings of suburban areas. Similary, scholars during the Wei, Jin, North and South dynasties constructed private villa estates amidst mountains and water in suburban locales. Notable examples include Xie Lingyun's manor during the Eastern Jin dynasty and Wang Wei's Wangchuanbieye during the Tang dynasty, serving as paradigms of private countryside gardens. To the Sui and Tang dynasties, such as Chang'an Qujiang and other areas in the city's corners with luxuriant forests and beautiful ponds and lotuses were developed as public tourist attractions, also known as country gardens [6]. The countryside historic district discussed in this paper is similar in that. It refers to an area that has historically been located at the boundary of a city, serves the city with easy access to the city, and combines natural tranquillity with a rich historical and cultural heritage that has survived to the present day.
The term "urban countryside historic districts" is not unique to landscape terminology but originates from the concept of "country park." Unlike traditional country parks, this study investigates cultural landscapes historically situated in rural areas on the outskirts of cities, which persist into the present day. However, the cultural landscape heritage in country parks is the major focus of exploration, and it is necessary to review the conceptualization of country parks and the process of academic research to distinguish the lack of research on countryside historic districts. The construction of country park in China was proposed in 2000, and many studies on country parks have focused on planning and design, ecological restoration, and tourism perception. For example, Xia Zheyi integrated the perception of ecosystem services into the adaptive management of country parks to promote environmental justice [7]. Gu Xiaokun analyzed the influencing factors of Shanghai residents' access to and use of country parks with a logit model [8]. Yuan Fei investigated the tourism image perception of the country park at the Liangzhu ancient city ruins in Hangzhou based on network text analysis [9]. However, very few studies have been conducted on historical countryside areas that have survived for a long time. Zhou Xiangpin, from a historical perspective, combed through the wisdom of ancient countryside gardens, and combined with the challenges faced by contemporary countryside gardens to propose design ideas [4]. Sun Ruotong and other scholars, based on excavating and sorting out the history and current situation of Shanghai Jiufeng Countryside Area, introduced the perspective of cultural landscape to explore the organic evolution of the cultural landscape of the historical countryside scenic recreation area and the feature identification method [2]. Other scholars have analyzed the historical flavour of ancient countryside historic districts from the perspectives of gardening, traditional aesthetics and cultural connotations, as well as their implications for modern times, and quantitatively assessed their capacity for sustainable development [10, 11].
International research on "countryside" originated in Europe in the late 18th and early nineteenth centuries. The industrial revolution and the acceleration of urbanization led to the rapid expansion of cities and the gathering of people at the crossroads of the city and the countryside to escape from the hustle and bustle of the city [12]. Subsequently, in 1966, the British Government issued the White Paper on "Guidelines for Countryside Recreation", formally proposing the establishment of country parks, defining them as green spaces located in suburban areas with a natural environment and rural characteristics, which were then imported to Hong Kong and used by China [13]. International research on country parks covers the intersection of multidisciplinary academic research and international practice. Academic research includes the following aspects, regarding heritage protection, this research underscores the significance and integrity of both cultural and natural heritage. It features a more robust system for assessing, protecting, and preventing disasters related to heritage values. However, the predominant focus is on monumental architectural heritage. The emphasis lies in fostering bottom-up public participation for shared governance and protection efforts [14]. In urban planning and environmental sciences, Khahro used GIS to analyze the accessibility of different country parks in Pakistan to provide opportunities for sustainable urban development [15]. On the ecological side, Macarena used the example of two Chilean country parks to analyze the integration of socio-ecological knowledge in the collaborative design process [16]. On the sociological front, Ryan has analyzed the impact of North Carolina's countryside on the physical and mental health of residents to explore the relationship between countryside and mental health [17]. In the area of international practice, international organizations s such as the United Nations Environment Programme (UNEP) and the World Wide Fund for Nature (WWF) are actively promoting the conservation and sustainable use of country parks. However, there is still a lack of research on the recognition of the cultural landscape heritage value and assessment of urban countryside historic areas.
The cultural landscape and heritage value embedded in urban countryside historic districts are crucial to the continuation of the city's cultural lineage and sustainable development. Nevertheless, few studies have analysed the evolution of the layers of urban countryside historic districts from the perspective of cultural landscape. Furthermore, there is lack of examination of spatial layers and their perceived landscape value under the perspective of dynamic evolution, which is in urgent need of in-depth investigation. Therefore, this study takes the Jiufeng Sheshan Urban countryside historic district located in Shanghai's international metropolis as the object of research. It explores the process of cultural landscape heritage accumulation in different periods, and establishes a "heritage spatial–temporal model" in order to take a holistic look at its heritage value and the pattern of its accumulation and evolution. The Historic Land use Assessment (HLA) is used to construct an assessment system of the cultural landscape stratum heritage value of Jiufeng Sheshan. The results of the assessment are interpreted in depth and strategies to propose a strategy for the conservation and renewal of Jiufeng Sheshan's cultural landscape heritage. This will provide theoretical and practical references for the conservation and development of urban countryside historical areas and the cultural heritage of urban and rural areas.

Materials and methods
Study area
As shown in Fig. 1, Sheshan is one of the "Nine Peaks and Three Mao" in Shanghai, and the Nine Peaks of Sheshan, located in the western suburb of Shanghai, Songjiang District, covers an area of 64.08 km2. The area is divided into East and West Sheshan, boasting elevations of 100.8 m and 97 m, respectively, and is the only inland countryside historical area of Shanghai with hills and flatlands. The twelve hills are arranged in a south-west to northeast direction, symbolizing the pinnacle of scientific and cultural prominence in Shanghai. There is no way to find out when Jiufeng was created. According to the research and analysis of some geologists and archaeologists, it is the oldest geological landmark of the Yangtze River Delta. As early as about 70 million years ago with tens of thousands of years of geological changes and alluvial deposits of the sea, Nine Peaks served as a land-forming centre of the Yangtze River Delta, and it was not until about 6,000 years ago that human beings began to appear. Jiufeng Sheshan is located in the Songjiang District of the cosmopolitan city of Shanghai, in the south-west of the city. Since the economic rise of the late Yuan and early Ming Dynasties, culture has emerged, attracting luminaries like Chen Jiru, Dong Qichang from across the region. Relying on the dense network of rivers and lakes nearby, the trend of gardening by literati was set off, and the countryside of the Nine Peaks and the Three Mao Mountains has been particularly prosperous [18]. In the Ming and Qing dynasty, the literati were keen to build a separate business in Sheshan Jiufeng. For example, Dong Qichang built Sheshan Cottage in Sheshan, he built a stone worship hall in Fenghuang Mountain. Wang Hongxu purchased Li Fengjia 's separate business built in the Ming Dynasty and rebuilt it into Hengyun Mountain Villa. For a while, the Jiufeng area became a gathering place for literati. The garden gathering activities have improved the awareness and influence of Sheshan, but now the pattern of Jiufeng Sanmao has basically disappeared. The mountains are occupied by other land, and most of the traces of celebrities in the past have been obliterated. Sheshan, as the most prestigious among the nine peaks and continues to this day, has important cultural landscape heritage value. The majority of extant sites primarily encompass historical landscapes, religious and astronomical facilities of the Ming Dynasty. Notable examples include the first church in the Far East, the first observatory in modern China, and other few modern heritage, which have multiple values of culture, history, science and technology, and ecology in contemporary times.[image: ]
Fig.1Study area



Methods
Historic Urban Landscape (HUL)
Historic Urban Landscape (HUL) was first proposed as a noun in the UNESCO Recommendation on Historic Urban Landscapes in 2011 and has since evolved into a verb in the methodology of studying historic landscape heritage [19]. It emphasizes the evolution of cultural landscape heritage in historical layers, placing it together with value connotations in a larger historical context, and seeking dynamic associations between landscape representations and value connotations [20–22]. HUL integrates cultural landscape heritage into urban governance and sustainable development in a living urban heritage conservation and inheritance system. It is not only the objective existence of the historic urban landscape, but also a landscape approach and mindset that emphasises the multidimensional connection between people and the landscape heritage in time, space and perception [23, 24]. The dynamic perspective of correlation, wholeness, and timeliness is used to condense the layering pattern of cultural landscape heritage and to more accurately identify the landscape elements, landscape features, and value attributes of different historical stages. As an urban countryside historical and cultural area, Sheshan Jiufeng Sheshan is analyzed in depth by the HUL method to balance the relationship between the natural environment and the urban environment, the historical heritage and the contemporary development, in order to avoid isolated heritage protection.

Historic Land use Assessment (HLA)
Historic Land Use Assessment (HLA) is a method of describing and evaluating land use patterns and historic landscape features in England [25, 26]. It aims to establish a heritage assessment system centered on the depth of historic layers and the richness of historic landscapes [27]. Additionally, it interprets the landscape qualities of each historic period in the vertical dimension of time in conjunction with the historic landscapes of the whole region [28, 29]. The methodology aims to help understand how historic landscape heritage intersects with contemporary landscape. It delves into the historical evolution of the cultural landscape heritage at small and medium scales (towns, suburbs, countryside) and the mechanisms of its influence. Moreover, it endeavors to assess the important landscape elements that contribute to the interpretation of the cultural landscape heritage values [30]. The scale range of Sheshan and the characteristics of historical layering fit well with HLA. It focuses on East and West Sheshan as the scope of the study, and conducts image translation through the collection of historical images and historical materials. Subsequently, historical elements of each historical period with corresponding spatial labelling in multiple layers.
The formula for Historic Layering Depth is as follows:[image: $$HLD = \sum_{{\text{i}} = 1}^Z {HPV(i)}$$]

 (1)


HLD = Historic Layering Depth, HPV = Historic Period Value, Z = Total historical layers, i = Historic period.
The formula for Historic Landscape Richness is as follows:[image: $$HLR = \sum_{{\text{i}} = 1}^Z {HLE(i)}$$]

 (2)


HLR = Historic Landscape Richness, HLE = Historic Landscape Elements, Z = Total historical layering, i = Historic period.
Add Historic Layering Depth and Historic Landscape Richness to get Historic Layering Value with the following formula:[image: $$HLV\, = \,HLD\, + \,HLR$$]

 (3)


HLV = Heritage Layering Value, HLD = Historic Layering Depth, HLR = Historic Landscape Richness.

Research flow
As shown in Fig. 2, firstly, the cultural landscape heritage features of Sheshan, Jiufeng were analyzed and different historical phases were delineated through historical data search. Secondly, data interpretation of cultural landscape heritage in each period is carried out to project the landscape heritage elements into the ephemeral stratified space and determine their distribution locations. Thirdly, to establish an assessment system for the layered value of the cultural landscape heritage of Jiufeng Sheshan. This involves analyzing the layered value and contemporary value of its cultural landscape heritage. Ultimately, the aim is to clarify the focus and direction of conservation, and to provide a reference for the heritage conservation of the cultural landscape in the Countryside Historic District. The historical layer data and historical map information in this study come from the Songjiang Fu Annals and Shanghai Annals. The author interpreted the information and ArcGIS projection positioning of the historical map of Jufeng Sheshan according to the descriptions in the ancient documents, and finally drew the cultural landscape heritage layer map of Jufeng Sheshan. In addition, data on the current status of heritage distribution was obtained from the author's field research and the Sheshan Planning website (https://​www.​songjiang.​gov.​cn/​zjsj/​stepin.​html#page1).[image: ]
Fig.2Research flow





Results
Perceived heritage value of Jiufeng Sheshan cultural landscape
Cultural landscape heritage is an area where cultural and natural attributes have cascaded and accumulated throughout history [31], Sheshan's physical and spatial form has evolved organically with the development of society and the environment is shown in Fig. 3. Spatial layer is the representation of the value layer [32]. So this study tries to establish a "heritage spatio-temporal model" of Sheshan, taking into account the history and the present. By elucidating the correlation of the layers in different stages of development, interpreting the value of Sheshan's cultural landscape heritage in depth. This effort will culminate in a comprehensive framework of Sheshan's cultural landscape over time. So as to provide references for the living conservation of the heritage of the cultural landscape of the present-day countryside and historic districts of the city. Taking into account the development of Jiufeng Sheshan, the evolution of its cultural landscape heritage is interpreted into five stages: the period of germination, the period of development and exploration, the period of diversification and prosperity, the period of turbulence and change, and the period of stability and accumulation.[image: ]
Fig.3Historical Genealogy of Sheshan Cultural Landscape Heritage Compilation


The period of germination:60 million years ago - North and South Dynastie
In the late Mesozoic era, 70 million years ago, the continent of the Yangtze River Delta was formed, and the Sheshan area appeared as a purely natural land landscape with no traces of human beings. 60 million years ago, Nine Peaks was raised above the sea level, and human habitation began to occur at this time according to the archaeological sites and artifacts left behind. As can be seen in Fig. 4, with the development of the Stone Age, the Chinese clans moving south introduced advanced farming techniques to Songjiang, making it the agricultural economic center of Jiangnan. Concurrently, the aristocrats built manor houses in the fertile fields of Jiufeng and Mao, resulting in the emergence of agricultural landscapes. Jiufeng served as the location of the aristocrat's productive manor houses and hunting grounds, which were characterized by the natural elements of the landscape, presenting the beauty of the natural wilderness [33].[image: ]
Fig.4The cultural landscape structure ofJiufeng Sheshan in the germination period



The period of development and exploration: Song-Yuan Dynasty
With the emergence of the country garden with the nature of manor in the Northern and Southern Dynasties, Huating County was set up in Songjiang area in the Sui and Tang Dynasties, and the economy and culture were prosperous. A large number of Buddhist temples began to be built, but the gardening activities were rare, which accumulated strength for the rise of gardens in the Song and Yuan Dynasties. The further development of agriculture in the Song Dynasty led to the struggle between farmers and water for land, and the management of polders led to the shrinking of the area of Sanmao, but the numerous Buddhist temples in the Jiufeng area attracted a large number of literati to visit. The supremacy of the literati in this era and the prosperity of landscape painting led to the extensive participation of the literati in gardening and the penetration and fusion of painting and literature [34], resulting in the Song Dynasty's unique landscape gardens. Until the end of the Yuan Dynasty, Songjiang was in a relatively stable political and economic environment, and gradually developed into a cultural and economic town alongside Suzhou [35]. As shown in Fig. 5, it has become a chaotic Chinese group of people to avoid the place, attracting a diverse array of Chinese individuals seeking refuge. The garden has become the spiritual habitat of the Jiangnan scholars to return to the spirit of cultivation, "hidden" as the main purpose of the garden to promote the development of the garden. And the "mountain residence" of the isolation of the countryside garden to become a hermit's fashion. Sheshan has become a natural mountain and forest in the cultivation of the hermit's residence within Taoism and Buddhism. This is an important stage in the history of the development of the Songjiang Garden, laying a foundation of the later generations of Ming and Qing Dynasty, the Songjiang gardens to maturity.[image: ]
Fig.5The Cultural Landscape Structure of Jiufeng Sheshan during the development and exploration Period



The period of diversification and prosperity: Ming-Mid Qing Dynasty
In the early Ming period, capitalism began to sprout under the commodity economy, and although the state-imposed heavy taxes on the Jiangnan region, the rapid rise of the cotton textile industry in the Songjiang region did not affect the Songjiang region [36]. On the contrary, the development of socioeconomic and cultural levels triggered rapid urbanization, which provided an opportunity for the development of gardens in Songjiang. Literati and gardeners, merchants merged to raise a gathering of gardening style, fostering a flourishing landscape of garden activities. Over time, garden scale became grander, the density increased. Theses garden had significant "elegant" cultural characteristics, and luxurious, grand vulgar attributes (Fig. 6). In addition, the Ming and Qing dynasties were a period of cultural exchange and fusion between China and Europe, and foreign cultures were introduced to the Songjiang area in the form of religions, making Sheshan a scenic spot combining natural scenery, literati gardens, and historical relics. After the middle of the Ming Dynasty, the political turmoil forced many scholars to stay away from the imperial court and return to the mountains to enjoy the landscape. Sheshan became a place for the literati to live in seclusion, gather in elegance, and visit, and at the same time, the spread of religion has also made it a holy place of cultivation and pilgrimage, with a strong humanistic flavour. Xu Xiake, Chen Jiru, and other outstanding literati of the late Ming Dynasty all lived in the Sheshan area, making it a hermitage for literati and officials. They left many poems and deeds in the area, making the natural and humanistic landscape of Sheshan rank first among the twelve mountains of the Nine Peaks. During the transition from the Ming to the Qing Dynasty, societal upheavals and shifts in economic structures altered the role of gardens from sites of "elegant gatherings" to bustling marketplaces. However, Sheshan's gardens remained unaffected by these changes, maintaining their purpose as secluded retreats (Fig. 7).[image: ]
Fig.6Distribution of Literati Gardens in Sheshan during the Ming and Qing Dynasty

[image: ]
Fig.7The Cultural Landscape Structure of Jiufeng Sheshan during the Period of Diversification and Prosperity



The period of diversification and prosperity: Late Qing Dynasty - Mid Republic of China
From the late Qing dynasty to the middle of the Republic of China, after the end of the Opium War, Shanghai was opened as a trading port. Influenced by the colonial invasion, western religion, science and technology, gardening concepts into China, the city for large-scale industrial construction opened up the indiscriminate mining and digging wind. Part of the near to the nine peaks and other hilly mountains mining caused by the mountains were destroyed, a large number of missing resources, Hengshan, Tianma, Sheshan, Fenghuang Mountain and other parts of the mountain exposed. Cinnabar Mountain only half of the mountain left, the nine peaks of Sheshan original natural idyllic landscape damaged, the whole mountain landscape level weakened [37]. A new Western-style Catholic church and an astronomical observatory for scientific research were constructed atop west Sheshan. The west Sheshan has gradually become a Catholic activity center in the Jiangnan region and a Chinese astronomical observation activity center. From the perspective of landscape experience, the landscape of this period lost the aesthetic subject of literati. The new western-style buildings were not integrated with the classical literati garden style, but to some extent promoted the modernization transformation (Fig. 8).[image: ]
Fig.8The Cultural Landscape Structure of Jiufeng Sheshan during the period of turbulence and change



The period of stability and accumulation: Late Republic of China - present
From the end of the Republic of China to the present, especially after the founding of the People's Republic of China, urban and infrastructure construction began. The ecological environment was gradually restored, and Sheshan became a scenic tourist and convalescent resort. With the development of Sheshan National Tourist Resort, west Sheshan became the centre of Catholic activities in Jiangnan, one of the centres of astronomical observation activities in China, and an important base of popular science education in the country (Fig. 9). The spatial and temporal evolution of the cultural landscape heritage of Sheshan is the result of the interaction of multiple mechanisms such as the natural environment, economic development, and historical and geographical changes. It is a testimony to the survival of the city's historical space and the dynamic development of cultural heritage [38–40].[image: ]
Fig.9The Cultural Landscape Structure of Sheshan Jiufeng in the Period of stability and accumulation




Evolutionary patterns of cultural landscape heritage layers at Jiufeng Sheshan
Overlaying the landscape information of multiple periods in Jiufeng Sheshan yields a stratigraphic slice map of the cultural landscape heritage of Jiufeng Sheshan (Fig. 10). Combing through the temporal changes of its stratigraphy, and according to the results of stratigraphic interpretation, the stratigraphic relationship patterns of Jiufeng Sheshan are mainly augmentation, juxtaposition, coverage, and recession. Augmentation refer to the generation of new landscape states, Jiufeng Sheshan's landscape base has been retained, in different periods along with the evolution of society and civilization derived from a number of functional landscape heritage to adapt to the changing development of the times. For example, in the Song, Yuan, Ming and Qing dynasty, the power of the emergence of religion, the emergence of the literati seclusion of the culture, to promote the activities of gardening in the mountainous terrain, the emergence of a large number of literati gardens, temples, and gardens. Juxtaposition refers to the coexistence of the same landscape cultural heritage in the stratification slices of different periods, and constantly enriches its own heritage value. From the Song and Yuan Dynasties to the Ming and Qing Dynasties, on the basis of retaining the original temple gardens, many new literati garden residences and Mituo Hall were added around, and the landscape elements were continuously incorporated into the new stratification state and endowed with new heritage value. Coverage refers to the vertical historical dimension, the social background turbulence triggered by changes resulting in the replacement of landscape elements. The Song, Yuan, Ming and Qing dynasty of the temple gardens in the modern period gradually replaced by the Catholic Church, the Observatory and other modern scientific and technological buildings reflecting the distinctive coverage of the laminar pattern. Recession refers to the loss or damage of landscape elements from one historical period to the next. During the period of turmoil and change, the pattern of Mao disappeared with the development of the city, and little remains of the literati gardens of the Ming and Qing dynasty, as social patterns and developments impacted on the state of the layers. The continuous dynamic evolution of Jiufeng Sheshan through several dynasties is the result of multiple layering patterns superimposed on each other, and the cultural and landscape heritage that remains continues the historical memory of different times and spaces (Fig. 11), with multiple historical, cultural and landscape heritage values.[image: ]
Fig.10Layered Sections of Cultural Landscape Heritage at Jiufeng Sheshan

[image: ]
Fig.11Map of the current distribution of the cultural landscape heritage of Jiufeng Sheshan



Heritage value assessment of cultural landscapes in Jiufeng Sheshan
Heritage valuation of cultural landscape layers in Jiufeng Sheshan
The cultural landscape heritage stratum value of Jiufeng Sheshan is a weighted overlap of the heritage value of each historical stratum, which is analyzed according to the five historical periods of Jiufeng Sheshan. Among them, HLD is based on the assumption that HPV diminishes gradually with the change of dynasties, assigning HPV to five historical strata in Jiufeng Sheshan, and the historical landscape elements of each period were counted (Table 1). To derive the values of HLV and Layer change chart, mapping the layers heritage values and layers changes in each period (Fig. 12). According to the trend of layered heritage change, it can be seen that the cultural landscape heritage value and HLR of Jiufeng Sheshan show a steady growth trend with the weakening of HLD but show a faster growth rate from Historic Period IV to Historic Period V. During the Republican period, the introduction of western architecture and culture led to a large number of religious, scientific, and technological buildings in Jiufeng Sheshan, which enriched the historical landscape elements. Afterward, with the strengthening of China's protection of urban cultural heritage, the development and construction of humanistic tourism in Songjiang district. The nationalforest park, its landscape style and historical heritage value have shown higher values. As the period with the highest value of Sheshan's cultural landscape layered heritage, the modern period is a presentation of the fusion of Chinese and western architecture, gardens and arts. This era bears witness the diversified convergence of civilisations, so the modern period can be used as a reference to incorporate the conservation of Sheshan's cultural landscape heritage in Jiufeng into the framework of urban and rural development, as well as ecological civilisation construction. This approach ensures its continuous vitality as a living inheritance in the contemporary times.
Table 1Results of the historic layering value assessment of the Jiufeng Sheshan cultural landscape


	Historical period number
	Historic period
	Historic Period Value (HPV)
	Historic landscape Elements (HLE)
	Historic Layering Depth (HLD)
	Historic Landscape Richness (HLR)
	Heritage layering Value (HLV)

	I
	The period of germination
	5
	4
	25
	60
	80

	II
	The period of development and exploration
	4
	6
	20
	90
	110

	III
	The period of diversification and prosperity
	3
	8
	15
	120
	135

	IV
	The period of diversification and prosperity
	2
	10
	10
	150
	160

	V
	The period of stability and accumulation
	1
	15
	5
	225
	230



[image: ]
Fig.12Trends in the value of layering heritage at Jiufeng Sheshan in various historical periods



Assessment of the contemporary values of the cultural landscape heritage of Jiufeng Sheshan
Jiufeng Sheshan has multiple built heritage values including architecture, landscape, ecology. On the basis of the assessment of the heritage value of its cultural and landscape layers, the integrity and survival status of its current situation is evaluated as a whole (Table 2). This evaluation, combined with the characteristics of the survival of the landscape remnants and the current situation (Table 3), serves to clarify the direction of conservation. Overall, the scenic woodland, religious buildings, scientific research and educational buildings exhibit high levels of integrity. Despite ecological damage incurred during urban development throughout history, restoration efforts have effectively reinstated the ecological environment, rendering it in a commendable state with significant ecological value. However, the water system of Sheshan has suffered encroachment during development, resulting in the drying up of Foxiang Spring and Xixin Spring, leaving only ruins in their wake. Religious buildings in modern times before the Buddhist and Taoist pagodas, temples, pavilions as the main side reflecting the Song to Ming and Qing dynasty in the Jiufeng area of Buddhism and Taoism flourished. But after modern times with the introduction of the Catholic Church, the religious in Shanghai after the opening of the port to expand the influence of the missionary, the Buddhist temples and other buildings gradually disappeared. Literati gardens in the rich garden of the Pavilion and Pavilions and other garden buildings are also only a few remnants left. In the Republic of China, the three major temples in Sheshan were abolished, including the East Puzhao Temple and the Central lingfengan Temple. Only the west Miaoxuan temple and the Xiudao pagoda remain, which is China's first ancient pagoda to be displayed as a model in the form of "ruins". Many of the remaining Catholic churches have been replaced by Chinese and western style Catholic churches and continue to this day. The most famous of which, the Cathedral of Our Lady of the Angels, is known as the "First Church of the Far East". Chen Congzhou mentioned in "Shanghai pagoda" that "Sheshan is a scenic spot in Shanghai, but in the past hundred years, the construction of the Catholic Church has changed Sheshan, which is full of woods and ancient temples and gardens, into a completely different place. In such a beautiful place, the only remaining relic of our ancestors is a tower of Xiudao in the middle of the mountain", which truly reflects the decline of Buddhist architecture and the rise of Catholic architecture in Sheshan in modern times. Starting from the pagoda at the foot of the south side of the mountain, through the winding Bitter Road, to the Zhongshan Sanctuary, the Residency, the Three Holy Pavilions halfway up the mountain, to the church at the top of the mountain. The Catholic architecture has reshaped the cultural landscape of Sheshan in modern times, making Sheshan a pilgrimage site for the faithful.
Table 2Heritage integrity assessment of Jiufeng Sheshan cultural landscape


[image: ]

Table 3Survival of cultural landscape remains in Jiufeng Sheshan


[image: ]


As science and technology have advanced, modern facilities such as astronomical observatory and seismic station have emerged, is China's modern astronomy, earthquake, geomagnetism research began, is now one of China's five major astronomical observatories, on behalf of the current national astronomical research of the highest level. Sheshan presents a pattern of coexistence of religion and science, churches and science and religion and the status quo is complete, well-preserved, with important historical value, scientific research value and aesthetic value. After the emergence of the agricultural civilization, farmland and village land use forced the disappearance of Mao and the traditional spatial pattern of agricultural production in the south of the Yangtze River. However, in recent times, urbanization has led to severe spatial fragmentation as it has been covered by high-density buildings and facilities, resulting in the weakening of the original spatial base and the replacement of it with the commercial and tourism sectors. Anciently used as a sacred place for the literati to reside, travel and worship, and nowadays as a scenic countryside for scientific research, camping and recreation, modern excursions continue the artistic creativity and social interaction of the ancients. However, as the earliest open country tourism destination in modern times, Sheshan has not been properly utilized in many historical sites in the wave of urbanization. The contradiction between urban construction and cultural landscape heritage protection has surged, and the homogeneous infrastructure has gradually annihilated the cultural landscape characteristics of Sheshan, weakening the value of cultural landscape heritage. Interventions are needed to link the scattered historical and cultural sites into an organic whole and to realise the preservation and continuation of the overall value of the cultural landscape heritage layers of the Sheshan countryside historic district.



Discussion
Based on the analysis of the Historic Layering Value (HLV) of the cultural landscape of Jiufeng Sheshan Urban countryside historic district, this study attempts to establish a time-depth assessment process that clarifies the state of layered evolution in different historical periods. It is great significance for the organic regeneration of urban countryside historic districts and the preservation of urban and rural heritage. The Historic Urban Landscape (HUL) approach removes the historical and cultural heritage from the level of a static physical entity and places it in a macroscopic urban context and geography, endowing it with natural and cultural-historical layered attributes [41, 42]. Scholars in this field mainly focuses on the related emphasis, the evolution and value perception of historical landscape. This approach primarily targets historical urban cultural blocks and parks. The use of HUL to analyse the multilayered value of urban historical landscapes from the spatial and temporal dimensions, and put forward the protection and renewal strategies in the spatial and material dimensions [43–45]. In the assessment of cultural landscape heritage, most scholars have focused on the use of multiple analyses to classify the attributes of contemporary values, including AHP hierarchical analysis, fuzzy comprehensive evaluation methods. However, there have neglected the evolutionary changes in the dynamics of cultural landscape heritage [46]. Historical Land Use Assessment (HLA) offers a comprehensive overview of landscape qualities based on historical land use and landscape elements. It is able to objectively and clearly show the evolution of the relationship between human activities, culture, and nature in the study area, and quantitatively assess the value of complex temporal and spatial heritage. Lai Xin assessed the layered heritage value of the five historical sections of the temple of Heaven in Beijing using the depth of the historical layers and the contribution of outstanding universal value as the criteria, but the assessment was limited to the historical value and lacked knowledge of the current value [47].
Based on the historical development of Sheshan and the evolution of China's macroscopic civilisation system, this study divides the cultural landscape heritage stratigraphy of Jiufeng Sheshan into five period slices and summarises the stratigraphic evolution pattern as the overlapping of four states. It is similar to the historical stratigraphic process of Dang Anrong's study of the Yulin Ancient City [48], which suggests that the cultural landscape heritage interacted with the historical events and human activities, and therefore presents consistency in the stratigraphic landscape features. On the basis of retracing the layer changes of the cultural landscape heritage of Jiufeng Sheshan, the pattern of its layer evolution and the value of its layered heritage are analyzed. The current status and integrity of the existing heritage are assessed in a more thorough and comprehensive manner. The study shows that only a few remnants of the layered Jiufeng Sanmao landscape pattern, Jiangnan farmland pattern, literati gardens and Buddhist culture were gradually replaced by modern religious and technological buildings during the urban construction of the Jiufeng Sheshan urban countryside historic district. However, remnants of these historical elements persist, showcasing a rich historical tapestry within the modern context. This layered heritage holds significant value, highlighting the complex historical evolution of the area. This is similar to Zhou Xiangpin's identification of the evolution and characteristics of the cultural landscape in the Songjiang Jiufeng area, but it does not provide a more objective assessment of the value of the specific layered cultural heritage [4]. The evolution of the cultural landscape heritage landscape in urban countryside historic districts is influenced by multiple mechanisms, involving ancient historical documents and ancient map data of the relevant areas. But most of the ancient maps of Sheshan, Jiufeng, are based on hand-drawn maps and related descriptions, so there are still doubts about the area of the layered heritage in the historical space. Consequently, it is not possible to determine the spatial scales of the historical landscape elements more further, and the contemporary value of the heritage is not only related to the indicators of completeness, posing limitations to this study. Therefore, this study requires excavate excavation of historical documents to obtain more comprehensive and detailed heritage information. It aims to explore the historical layered state of its landscape heritage from multiple directions including natural geography, history, culture, political and social backgrounds. The goal is to conduct a more detailed study of layered slices, and to construct an interdisciplinary and multidimensional assessment system of the value of the historical and contemporary heritage. Drawing from the findings of this study, a comprehensive comparison of the cultural landscape heritage of Jiufeng Sheshan across different time periods becomes feasible. This analysis enables an assessment of its preservation and current condition. By identifying the most significant cultural landscapes and historical elements of Jiufeng Sheshan, targeted area regeneration efforts can be facilitated, to provide ideas for the living survival of the cultural landscape heritage of the Urban Countryside Historic District and contemporary planning.

Conclusions
The cultural and landscape heritage of urban countryside historic districts, as a built heritage of historical layers, has multiple values such as history, ecology, culture and aesthetics, and is of great significance in preventing urban sprawl and promoting the sustainable development of urban and rural areas. Therefore, for the living conservation and renewal of urban and rural cultural heritage, this study takes Jiufeng Sheshan as the research scope. Through the combing of ancient literature, the spatial deciphering of ancient maps, and the construction of spatio-temporal heritage model by using the Historic Urban Landscape (HUL) method. Through this method, the research systematically analyses the layer state of Sheshan's cultural landscape heritage, delving into the landscape elements, heritage values, and layer patterns across different historical periods. Drawing on the UK's Historic Land Use Assessment (HLA), we use Historic Layer Depth (HLD) and Historic Landscape Richness (HLR) as the main indicators for calculating Heritage Layering Value (HLV). This approach analyze the trend of changes in the value of the heritage, and analysing the integrity and survival of the heritage in its current state, to have a clearer interpretation of the dynamic evolution and assessment of the value of the heritage of the Jiufeng Sheshan countryside historic urban area. The study reached the following conclusions:	(1)
Based on the historical elements, historical events and macro dynastic changes in the background of Sheshan Cultural Landscape Heritage in each period, it is divided into five stratified historical periods. These include the period of germination, the period of development and exploration, the period of diversification and prosperity, the period of diversification and prosperity and the period of stability and accumulation. Each period exhibits distinct characteristics of the historical landscapes of different strata but interrelated to each other. The cultural landscape heritage of Jiufeng Sheshan has gone through a transformation from natural attributes to dual attributes of nature and humanity. Adopting Historic Urban Landscape (HUL) to clarify the evolutionary process of the historical layers of the cultural landscape of Jiufeng Sheshan provides new opportunities for recreating historical scenes, guiding the public to rethink the relationship between people and land, and participating in heritage conservation.

 

	(2)
The main modes of evolution of the layers of Sheshan's cultural landscape heritage are augmentation, juxtaposition, covering and recession. Analyzing the spatial and temporal layers of the cultural landscape of Jiufeng Sheshan from both horizontal and vertical perspectives, the material elements have been gradually replaced, disappeared, and increased in the process of evolution. But the cultural memories of these elements have been enriched with the deepening of the layers, which is an important carrier of the heritage value of the cultural landscape of Jiufeng Sheshan, and needs to be inherited in a living state.

 

	(3)
The Heritage Layering Value (HLV) of the cultural landscape and the Historic Landscape Richness(HLR) of Sheshan show a steady growth trend with the weakening of the depth of the layering. According to the results of the heritage value and contemporary heritage value assessment of the cultural landscape layers of Jiufeng Sheshan, the inheritance of the traditional spatial pattern and the updating of the landscape elements in the modern period have resulted in a high heritage value. Its landscape and cultural characteristics show a high degree of integrity and authenticity, but in the subsequent period the cultural landscape has been damaged due to the massive encroachment of urbanisation, which has reduced its cultural landscape qualities and heritage value. Therefore, the modern period can be used as an important reference for the cultural landscape renewal of Jiufeng Sheshan, as a way to revitalise the historical landscape features.

 




This study analyses the logical correlation and systematic assessment of the value connotation of the Jiufeng Sheshan Cultural Landscape Layered Heritage, laying the foundation for conservation practice. In the organic regeneration of the cultural landscape heritage of Sheshan Jiufeng, it is imperative to adopt a layered awareness. Based on the modern historical landscape, comprehensively consider the heritage value and historical spatial narratives of different historical periods. Combined with the whole-area tourism mode of heritage conservation in the context of contemporary stock, and explore the mode of holistic conservation and organic regeneration based on the urban–rural coordination. Provide an opportunity for the living inheritance and sustainable development of the cultural landscape heritage of the city's countryside historical districts.
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