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Fig.1 Overview map of the study area
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Table 1 Comprehensive evaluation index system for urban resilience in the Yellow River Basin
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Table 2 Indicator system of driving factors for urban resilience in the Yellow River Basin
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Table 3 Basis for interaction assessment
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Fig.2 Spatio-temporal variation of urban resilience in the Yellow River Basin
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Fig.3 Urban resilience at the production-ecology-life level of 73 cities in the Yellow River Basin
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Table 4 Global Moran's  index of urban resilience in the Yellow River Basin
Ay Moran's TH5 %% 2135 P{E Ay Moran's 75 %% z1535 PfE
2000 0.087 1.066 0.004 2012 0.169 1.599 0.007
2001 0.116 1.998 0.004 2013 0.183 1.181 0.010
2002 0.119 1.805 0.002 2014 0.234 1.790 0.007
2003 0.123 1.439 0.001 2015 0.239 1.867 0.006
2004 0.121 1.528 0.001 2016 0.259 2.142 0.032
2005 0.128 1.365 0.020 2017 0.280 1.958 0.005
2006 0.115 2.216 0.044 2018 0.295 1.022 0.004
2007 0.128 1.077 0.004 2019 0.317 1.303 0.006
2008 0.133 1.128 0.004 2020 0.445 2414 0.046
2009 0.157 1.343 0.003 2021 0.457 2.200 0.040
2010 0.175 1.043 0.004 2022 0.464 3.117 0.000
2011 0.171 0.747 0.004 2023 0.474 2.367 0.001
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Fig.4 Cold-hotspot evolution of urban resilience in the Yellow River Basin
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Table 5 Detection results of urban resilience drivers in the Yellow River Basin

Ay X, X, X, X, X, X, X, X,

2000 0.181 0.130 0.044 0.174 0.029 0.062 0.013 0.170
2001 0.130 0.045 0.059 0.383 0.153 0.102 0.319 0.367
2002 0.130 0.036 0.013 0.434 0.151 0.127 0.328 0.358
2003 0.204 0.060 0.034 0.483 0.188 0.079 0.292 0.333
2004 0.167 0.083 0.035 0.432 0.176 0.057 0.365 0.366
2005 0.019 0.099 0.045 0.441 0.190 0.061 0.395 0.474
2006 0.163 0.089 0.023 0.460 0.166 0.047 0.350 0.497
2007 0.177 0.110 0.529 0.476 0.248 0.047 0.305 0.412
2008 0.187 0.173 0.471 0.488 0.234 0.078 0.410 0.408
2009 0.175 0.174 0.512 0.449 0.263 0.063 0.339 0.366
2010 0.186 0.197 0.508 0.474 0.239 0.046 0.409 0.439
2011 0.172 0.049 0.540 0.571 0.245 0.073 0.325 0.462
2012 0.147 0.048 0.457 0.545 0.246 0.092 0.378 0.542
2013 0.184 0.083 0.555 0.542 0.286 0.102 0.531 0.520
2014 0.174 0.086 0.469 0.544 0.274 0.103 0.485 0.485
2015 0.211 0.089 0.544 0.521 0.268 0.109 0.543 0.522
2016 0.269 0.133 0.422 0.569 0.335 0.146 0.407 0.561
2017 0.198 0.048 0.441 0.538 0.305 0.148 0.407 0.482
2018 0.204 0.102 0.389 0.502 0.336 0.145 0.405 0.309
2019 0.218 0.030 0.481 0.481 0.335 0.161 0.416 0.413
2020 0.154 0.083 0.350 0.482 0.250 0.164 0.474 0.447
2021 0.155 0.106 0.360 0.473 0.297 0.171 0.418 0.361
2022 0.161 0.101 0.505 0.531 0.256 0.175 0.411 0.390
2023 0.164 0.043 0.421 0.529 0.257 0.173 0.423 0.427
) 0.172 0.092 0.342 0.480 0.239 0.106 0.381 0.421
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Fig.5 Detection results of interactions among factors of urban resilience in the Yellow River Basin
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Comprehensive evaluation and driving factors of
urban resilience in the Yellow River Basin

Li Hengji', Meng Peng', Gong Zizhen’, Zhao Xueyan’
(1. Yulong Snow Mountain Cryosphere and Sustainable Development National Field Science Observation and Research
Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;
2.8chool of Architecture and Urban Planning, Lanzhou Jiaotong University, Lanzhou 730070, China; 3.College of Geog-

raphy and Environment Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: As a crucial ecological barrier and economic corridor in China, the Yellow River Basin faces dual
challenges of imbalanced “production-living-ecological” spatial configurations and insufficient resilience in its
urban development. This study constructs a comprehensive urban resilience evaluation framework for the Yellow
River Basin from the production-living-ecological perspective. Utilizing the CRITIC composite index, global
spatial autocorrelation, cold/hot spot analysis, and geographical detector, we assess resilience levels, spatial
clustering patterns, and driving factors across 73 cities in the basin. The research aims to investigate urban resil-
ience development status, identify key influencing factors, and provide scientific guidance for regional coordi-
nated development, ecological conservation, and disaster prevention to support high-quality development in the
Yellow River Basin. Key findings include: (1) From 2000 to 2023, urban resilience exhibited fluctuating growth
with significant regional disparities, showing an east-high-west-low spatial pattern that diminishes progressively
from downstream to upstream regions. Overall resilience remains suboptimal, requiring substantial improvement.
(2) Distinct spatial clustering characteristics emerge, with hot spots concentrated in downstream areas and cold
spots clustered in upstream regions. (3) Driving factors demonstrate varied impacts, with GDP and foreign di-
rect investment exerting the strongest influence, followed by Science and technology expenditure ratio and Ur-
banization rate, while Annual precipitation shows minimal impact. Factor interactions reveal either two-factor en-
hancement or nonlinear enhancement effects, where economic foundation and technological capacity exhibit the
strongest interactive effects with other factors, followed by urban scale and spatial carrying capacity.

Key words: production-living-ecological concept; urban resilience; CRITIC composite index; geographical de-

tector; the Yellow River Basin



