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Abstract

Improving the resilience of cities and enhancing their ability to respond effectively to various dis-
asters and crises has become a key issue in the current urban construction and governance. With
the fragile ecological background of the Loess Plateau and the outstanding conflicts among popu-
lation, resources and environment, urban development is facing the dual pressure of resource and
environmental constraints and high-quality economic growth, it becomes more urgent to conduct
research related to urban resilience, and the evaluation of resilience status and the identification
of barriers to resilience improvement are crucial for sustainable urban development in the region.
Based on the System-of-Systems theory and PSR analysis framework, the article constructs an ur-
ban resilience evaluation model using ANP-CRITIC combined assignment method and VIKOR me-
thod to analyze the spatial and temporal evolution of urban resilience in the Loess Plateau, and
identifies the main obstacle factors affecting urban resilience using the obstacle degree model.
The results show that: 1) The overall resilience level of the Loess Plateau region is on the rise, and
there are differences in the change characteristics of each resilience dimension. Among them, the
stability and adaptability level of the whole region has increased, the efficiency level has increased
and then decreased, and the redundancy has shown a small decrease. 2) The cities with me-
dium-high and high-resilience values in the Loess Plateau region are mainly provincial capitals,
while the cities with medium-low and low resilience values are scattered at the regional edges,
and the spatial distribution pattern of the resilience levels of cities in each dimension is signifi-
cantly differentiated. 3) In terms of the obstacle factors, information technology is the key factor
that restricts the resilience improvement of cities in the Loess Plateau region, and science and
technology innovation, talent pool, capital investment, economic development and unemployment
are the main barrier factors that affect the resilience improvement of the region.
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Figure 1. Location map of the study area
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Table 1. Urban resilience evaluation index system
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Figure 2. Structure of ANP for urban resilience assessment index
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Table 2. Calculation results of weights
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TGIKALHR] AR AL B 2 (%) C22 0.0302 0.0392 0.0364
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Figure 3. Urban resilience index and coefficient of variation in the Loess Pla-
teau (2011~2020)
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Figure 7. Index of four characteristic dimensions of urban resilience in the Loess Plateau (2011~2020)
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Figure 8. Spatial pattern and evolution of urban resilience levels in the Loess Plateau
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Figure 9. Spatial pattern and evolution of four characteristics of urban resilience in the Loess Plateau
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layer in Loess Plateau (2011~2020)
10. B SR KT AEN ZRERR E R (2011~2020)

Table 4. Obstacle factors of urban resilience criterion layer in Loess Plateau
= 4. A EERXETHMENEERE
X 2012 2016 2020
il R &lttte YWHERE FERHE &fiFtts WENE SRR @Fte WENE
MEM/IRT  45.06%  29.85%  25.09%  45.83%  33.09%  21.08%  43.07%  32.84%  24.09%
4R 41.83%  28.62%  29.55%  42.779%  27.59%  29.62% = 43.44%  29.79%  26.77%
N 43.05%  26.11%  30.84%  46.15%  27.15%  26.70%  43.88%  28.13%  27.99%
ES T 4134%  3236%  2629%  4137%  30.78% = 27.85%  40.06% = 31.92%  28.02%
KA 41.19%  33.04%  25.77%  41.59%  31.55%  26.86% = 43.66%  30.36%  25.97%
SEPIT 42.72%  31.35%  25.93%  41.89%  30.36%  27.74%  43.50%  30.18%  26.32%
BRIRZHITT 53.94%  26.56%  19.51%  53.32%  2627%  20.41%  55.64%  27.09% = 17.26%
& R 4232%  31.16%  26.52%  43.40%  30.79%  25.81%  45.92%  31.02%  23.06%
R 4278%  27.87%  2935%  43.40%  26.52%  30.07%  43.07% = 29.91%  27.03%
WEAIVEARS T 39.42%  29.93%  30.65%  41.51%  29.51%  28.99%  38.43%  32.18%  29.39%
I T 46.08%  27.05%  26.87% = 44.54%  2437%  31.10%  45.84%  2631%  27.85%
HH 43.44%  32.01%  2455%  38.57%  32.52%  28.90%  41.40%  31.86%  26.73%
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)T 40.79%  32.42%  26.79%  41.08%  31.39%  27.53% = 42.74%  30.75% = 26.51%
TErET 43.12%  28.45%  28.44%  41.79%  27.61%  30.60%  42.58%  28.57% = 28.85%
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KiaT 42.61%  30.84%  26.55%  40.62%  29.99%  29.39%  43.74%  29.50% = 26.76%
HR N T 3451%  36.10%  2939%  33.63%  3622%  30.15%  22.70%  38.55%  38.75%
T 4473%  3125%  24.02%  44.06%  30.19%  25.75% = 43.62%  31.88%  24.50%
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Table 5. Ranking of barriers to urban resilience in the Loess Plateau
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