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Figure 1 The simplified diagram of the river basin tree pattern. The figure shows one of the water system structures of the river basin with the source

point at 25, and the numbers noted indicate the magnitude of river system
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Figure 2 Schematic diagram of the conceptual model of the river basin tree pattern
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Figure 3 The evolution process and formation mechanism of the “mountain-water-city” spatial organization pattern in the river basin. (a) The
evolution process of the “mountain-water-city” spatial organization pattern in the river basin; (b) the formation mechanism of the “mountain-water- city”

spatial organization pattern in the river basin
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Figure 4 The multi-scale structural pattern of the “mountain-water-city” spatial organization in the Yangtze River Basin. (a) Yangtze River Basin;
(b) Jialing River Basin; (c) Xiangjiang River Basin; (d) Ganjiang River Basin; () upstream areas (typical cities in the Three Gorges Reservoir Area);
(f) midstream areas (typical cities in Jiangnan hilly areas); (g) downstream areas (typical cities in the Yangtze River Delta)
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Figure 5 The river basin tree pattern network system of the “mountain-water-city” spatial organization in the Yangtze River Basin. (a) Ecological
resistance assessment and ecological source identification; (b) the ecological network system of the river basin tree pattern; (c) the “artificial + natural”
composite network diagram of the river basin tree pattern
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Figure 6 The generation and evolution law of the “mountain-water-city” spatial organization pattern in the Yangtze River Basin
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The spatial optimization of a river basin system and the integrated governance of mountains, waters, and cities within river
basins have become focal areas in contemporary academic research, serving as essential pathways toward achieving
sustainable development. China possesses abundant mountainous and aquatic resources. To construct a Beautiful China
and advance socialist modernization, it is imperative to address the following critical questions: How can socio-economic
development in urban areas be integrated within the geographical context of a river basin? How can the harmonious
coexistence of mountains, waters, and cities be promoted through the establishment of a new territorial configuration,
guided by coordinated and integrated governance of human activity spaces within it? This study adopts a scientific
cognitive paradigm encompassing “factual representation-modeling-empirical analysis”. A systematic investigation was
conducted to examine the connotative features, general pattern, and formation mechanism of “mountain-water-city” spatial
organization in river basins. Focusing on the Yangtze River Basin, both theoretical and empirical analyses were undertaken
using multi-source geospatial data, including elevation, vegetation coverage, land use, and points of interest. Research
methods combined field surveys and textual analysis with morphological spatial pattern analysis and the minimum
cumulative resistance model. Finally, the following points were uncovered.

The “mountain-water-city” spatial organization in a river basin refers to the dynamic process and laws of interactive
adaptation between the mountain-water environment and the urban artificial environment within it. This spatial
organization manifested holistic relevance, synergistic complementarity, dynamic adaptability, and scale nesting. There are
typical phenomena of heterogeneous isomorphism and tree-like organizational structures. Hence, this paper proposes a
river basin tree pattern for “mountain-water-city” spatial organization and delineates its conceptual model.

This spatial organization pattern was the outcome of long-term interactions between the urban socio-economic system
and the mountain-water environmental system. Its evolution from germination to emergence, reinforcement, and maturity
aligned with the socio-economic development stages in the basin. During the agglomeration and dispersion of socio-
economic entities, this spatial organizational relationship changed and was selected by the river basin habitat system. Both
the change and selection promoted the development of the river basin tree pattern.

The “mountain-water-city” spatial organization in the Yangtze River Basin exhibits a multi-scale, nested, and holistic
structure. It reflects the typical characteristics of a river basin tree pattern, forming a stepwise economic development
gradient from upstream to downstream regions. Concurrently, a network-based national territorial spatial framework has
emerged. The development of this river basin tree pattern is driven by the interplay of multiple factors, including spatial
interactions between natural and anthropogenic elements, the complementarity and accessibility among spatial units, and
the inherent complexity and adaptability of the river basin habitat system.

These findings address fundamental questions regarding the general patterns and formation mechanisms of “mountain-
water-city” spatial organization in river basins. They also advance scientific understanding of river basin habitats systems
within these contexts, offering valuable insights for promoting harmonious coexistence among mountains, waters, and
cities.

“mountain-water-city” spatial organization, river basin tree pattern, formation mechanism, evolution process,
Yangtze River Basin
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