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Urban green infrastructure building for sustainability in areas of rapid

urbanization based on evaluating spatial priority. a case study of Pukou in China
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Abstract: Rapid urbanization has being highlighted the limitations on the sustainable development of cities due to the
fragmentation of restricted urban green space in recent two decades. Green infrastructure ( GI) is considered generally to
involve all natural, semi-natural, and artificial ecosystems within and between urban areas at all spatial scales. The concept
of GI emphasizes the quality and quantity of urban and peri-urban green spaces, as well as their multiple functions and the
importance of interconnections between them. GI does not mean to build an entirely new landscape system, but enhance the
connectivity of already existing green spaces and build strong ecological services of ecosystem. In the case of strong limited
urban space, it is extremely important to build effectively urban green infrastructure networks based on evaluating its spatial

priority. Constructing green infrastructure requires consideration of effectiveness and efficiency of the GI network, as well as
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current situations of the city to ensure operability. MSPA is a morphological spatial pattern analysis approach that divides the
green space into seven categories that do not overlap each other through a series of image operations, which can quickly

identify the important structural elements relating to the GI network. " Space syntax" proposes a series of morphological

" " "

variables, such as " connection value", " depth value", " integration degree", " comprehension value", which are
quantitative descriptions of the spatial structure. The combination of them can provide a new perspective for the spatial
configuration quantization and spatial priority recognition of GI. In order to provide new modeling and analysis concepts for
the construction and management of urban green infrastructure network, this paper takes Pukou District of Nanjing being
rapid urbanization now as an example. Firstly, selecting the habitat patch with the greatest contribution to maintain
landscape connectivity as hubs of the green infrastructure network through applying the MSPA method combined with the
landscape connectivity index. Then constructing the potential GI corridors through applying the minimum green path method.
Thirdly, identifying the priority of “Green Trail” from the perspective of spatial accessibility using the space syntax, and
optimizing and controlling GI network planning combined with the urban ecological red line and green space system
planning. Finally proposing optimization approach to green network for spatial structures that make the construction of GI
network more scientific and easier to implement in a focused and staged path. The results show that: (1) Pukou District is
the core area of Nanjing Jiangbei New District ( National New District) , Where has a big gap for urban construction land
use and it is not practical to carry out completely the urban ecological construction on large scale. Therefore, it is
economically feasible to use the existing resources to optimize the urban green infrastructure network by extracting important
core areas and bridge areas through the MSPA method. (2) The syntax variables, such as " general integration value" and
"choice" , are used as quantitative values to evaluate the priority of GI spatial structure based on the theory of space syntax.
These variables provided an important reference for the network optimization of GI. The method combining MSPA | landscape
connectivity and space syntax quantifies the spatial characteristics and provides a new research path for network optimization
of urban green infrastructure. The research would do good to understand the spatial distribution and priority assessment for

green infrastructure network planning, and provide a model for other cities in the course of rapid urbanization to build

ecological security patterns and green space systems in urban areas.

Key Words: Green Infrastructure; spatial priority; landscape connectivity; the least-cost patch; space syntax model;

Pukou district of Nanjing
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Fig.2 Logical framework of green infrastructure network construction
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Table 2 Evaluation of landscape connectivity index of the core area

FEM: Importance BEHR Node SO dLCP Hefkig M diic AT REZE I dPC
1 34 52.25942 52.57818 56.89524
2 22 41.85583 42.96267 44.50363
3 81 2.855581 2.491033 3.667665
4 19 2.426088 1.414415 2.854003
5 70 2.060104 0.9458614 1.468259
6 68 1.729991 0.6350343 1.22869
7 24 0.960093 0.50493 1.021085
8 9 1.017626 0.5386363 0.830746
9 73 0.6237293 0.2584728 0.7061991
10 44 1.373701 0.6897128 0.6329749

dLCP ; A AR Landscape coindence probability of each individual element; dIIC ; % {4 3% i 14 Percentage of importance of each individual

element ; dPC ; T GE 1 Probability of connectivity of each individual element
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