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Table 2 Different simulation scenario parameter settings
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Table 3  Error testing of SD model of urban resilience in Nanjing City in 2005—2019

G FEALME SbRE WER G R SbE WER
2005 21.7033 20.5703 5.2205 2013 44.4059 43.8042 1.3549
2006 25.6939 24.6588 4.0288 2014 48.0781 47.0972 2.0403
2007 28.1874 27.4256 2.7023 2015 50.1865 49.2548 1.8565
2008 30.7485 29.9261 2.6745 2016 58.3350 57.2099 1.9286
2009 31.2220 29.9306 4.1363 2017 64.9671 61.2746 5.6836
2010 35.8966 32.1167 10.5299 2018 66.1447 64.3662 2.6888
2011 41.3776 37.5727 9.1955 2019 73.2583 67.0204 8.5151
2012 43.5561 42.1334 3.2664
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Table 4 Sensitivity test of SD model of urban resilience in Nanjing City in 2005—2019
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Fig.3 Forecast of main indicators under different scenarios in Nanjing City in 2020—2035
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Fig4 Forecast results of fractal resilience of Nanjing City in 2020—2035
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Table 5 Urban comprehensive resilience of Nanjing City under multi scenario simulation in 2020—2035

Gy WL W2 MRS We MRS || #m MBI W2 MRS Wi RS
2020 66.6814  68.0175  69.1062 669103  67.9170 2028 803287  81.6864  81.8719  81.8527  81.7077
2021 68.1679  69.5887  70.6355  69.8844  69.4220 2029  81.6436  82.8640  83.2913 829099  82.9926
2022 702676  71.9500  71.4190 723273  70.7301 2030 829136  84.2030 853650  83.3024  83.5357
2023 72.1984 745177  73.0472 749883  72.2569 2031 84.3535 859640  86.2068  85.8411 86.2759
2024 737638  76.6977 747723  77.2222  74.4238 2032 859790  87.8659 879149  87.6643  83.2704
2025 755650 784267  77.7194  78.1189  76.1788 2033 87.7740  89.6722  89.7792  89.4205  90.1640
2026 77.4146  79.6447 787192  79.0555  79.4618 2034 89.8392  91.5301 91.8605  91.2483 923176
2027 789359  80.6498  80.3676  80.9472  80.5645 2035 92.0303  93.4678  94.0749  92.7848  95.4541
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Comprehensive urban resilience and dynamic prediction of Nanjing City
based on the new development concept

Guan Weihua', Xu Hui', Wu Wei’, Wu Xiaoni', Zhang Hui', Wu Lianxia®

(1. School of Geography, Nanjing Normal University, Nanjing 210023, Jiangsu, China; 2. Collaborative Innovation Center for
Development and Utilization of Geographic Information Resources of Jiangsu Province, Nanjing 210023,
Jiangsu, China; 3. College of City Construction, Jiangxi Normal University, Nanchang 330022, Jiangxi, China,
4. Population Research Institute, East China Normal University, Shanghai 200241, China)

Abstract: Based on the new development concept, this paper constructs a resilience measurement index sys-
tem from 4 dimensions of “economy-society-ecology-engineering” and quantitatively evaluates the urban resi-
lience of Nanjing from 2005 to 2019 by dimensions and stages using entropy value method. A dynamic simula-
tion model of Nanjing’s urban resilience was constructed with the help of System Dynamics to predict the de-
velopment level of Nanjing’s urban resilience from 2020 to 2035 in a long time series and to compare the de-
velopment potential of different scenarios. The results show that the overall trend of Nanjing’s comprehensive
resilience and sub-dimensional resilience fluctuates upward between 2005 and 2019. Compared with 2019, by
2035, Nanjing’s comprehensive resilience level will increase by 25.62%, 27.59%, 28.40%, 27.19% and 30.29%
under the scenarios of natural state development, high population growth, rapid economic growth, ecological
priority development and comprehensive and coordinated development, respectively. It can be seen that the
comprehensive coordinated development scenario can maximize the improvement of Nanjing’s urban resili-
ence level, and achieve strong resilience earliest, while other development scenarios will have varying degrees
of negative effects on certain socio-economic indicators. Therefore, Nanjing should focus on the continuous
optimization of the integrated and coordinated development path.

Key words: new development concept; resilience; System Dynamics; multi-scenario simulation; Nanjing
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