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Abstract

With the increasing complexity and diversification of social risks faced by cities, the country and
society gradually attach great importance to enhancing the ability of cities to resist risks. In order
to better enhance the ability of cities to resist uncertain risks, this paper takes Chang-Zhu-Tan “3 +
5” urban agglomeration as the research object, builds an urban resilience evaluation index system
from the three dimensions of “resistance - adaptation - recovery” based on entropy method and
coupling coordination degree model. To evaluate the comprehensive resilience and sub-dimen-
sional resilience of the “3 + 5” urban agglomeration from 2013 to 2022, and to study the temporal
and spatial evolution of urban resilience of each city. The results show that: (1) From the time di-
mension, the resilience development of “3 + 5” urban agglomeration is generally good, but there are
still problems of insufficient and unbalanced development among individuals. (2) The coupling co-
ordination degree of urban resilience in “3 + 5” urban agglomerations has increased, and the ag-
glomeration effect has been enhanced, but the overall level is low. (3) In terms of spatial dimension,
the spatial division is uneven, and the overall pattern is decreasing from Changsha City to the sur-
rounding area.
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Table 1. Classification of urban multi-dimensional toughness coupling coordination types
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Table 2. Index system of urban resilience
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Figure 1. Overall resilience scores of cities from 2013 to 2022
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Table 3. The comprehensive scores of urban resilience of each prefecture-level city in the “3 + 5” urban agglomeration

F3. 3+ WHBHSHETEHIIMEEES
Ay Kybii MR R SRR WAEW &R BRW AT ¥iME
2013 0.113 0.116 0.117 0.215 0.232 0.094 0.195 0.224 0.163
2014 0.197 0.208 0.147 0.194 0.276 0.253 0.253 0.201 0.216
2015 0.213 0.285 0.291 0.357 0.373 0.346 0.392 0.286 0.318
2016 0.265 0.387 0.372 0.413 0.434 0.297 0.406 0.341 0.364
2017 0.332 0.406 0.546 0.469 0.494 0.349 0.391 0.409 0.425
2018 0.418 0.518 0.553 0.570 0.576 0.435 0.493 0.564 0.516
2019 0.502 0.595 0.569 0.642 0.662 0.506 0.497 0.604 0.572
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2020 0.609 0.744 0.596 0.709 0.752 0.584 0.560 0.766 0.665
2021 0.760 0.701 0.591 0.782 0.661 0.669 0.604 0.764 0.692
2022 0.899 0.681 0.601 0.777 0.716 0.756 0.679 0.804 0.739
S K%
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2013~2022 4E A AWM B RS 3 KRA> HIE 13.47%F0 25.48%; FRINTH S T 2 L3 U AUEARRFAE,
P EELE 2013~2020 SEFFEEERETHE, T 2021~2022 4EBEN FRFEIE; HMET . 2R SH MR
N BOR AR, Hoh s, #RHAE 2013~2020 3G HI/E 227 2021 FFA HH, 2022 FEEIB -, %
JETTAE 2013~2016 FEWK 52 2017 FE %, 2018~2022 VK E BAT: & FA T BORAR0 e N AU BLE,
22117 2014 SEWIIE R P& 2015~2021 SERFE3ETH G, 2022 SEF L RATHS 25 . MERAR R /KSR, #5230
P T BRI B2 E R 0.199 42712 0.483, MYIEIL 142.7%, HARMEZELE/) 34.2%, WoRIXIEZERE
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Figure 2. Coupling coordination degree of urban toughness of each city during
2013~2022
B 2.2013~2022 FE T HH MBS ERE

Table 4. Scores of coupling coordination degree of urban toughness of each city

* 4. BEHEHIMEREHRAES Y

A S R R T FE T AT i BH T 2R HrE T Ty
2013 0.178 0.182 0.169 0.262 0.238 0.103 0.222 0.236 0.199
2014 0.248 0.258 0.216 0.242 0.292 0.282 0.269 0.250 0.257
2015 0.256 0.306 0.302 0.329 0.347 0.296 0.350 0.291 0.309
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2016 0.295 0.357 0.348 0.366 0.377 0.313 0.360 0.334 0.344
2017 0.327 0.360 0.420 0.392 0.405 0.340 0.356 0.367 0.371
2018 0.372 0.414 0.427 0.435 0.437 0.379 0.405 0.432 0.413
2019 0.407 0.444 0.432 0.461 0.468 0.405 0.405 0.448 0.434
2020 0.450 0.492 0.445 0.484 0.498 0.431 0.429 0.504 0.467
2021 0.495 0.474 0.437 0.509 0.448 0.455 0.444 0.503 0.471
2022 0.539 0.458 0.432 0.504 0.470 0.482 0.469 0.515 0.483
S K. 2%

ﬁi’/](i;.)ki 13.47 11.54 11.82 8.08 8.20 25.48 9.09 9.23 10.66
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1) “HhE - e g (E 3).

20135 }N\ w017 }N\

I I
0.047—0.057 0.113—0.128
0.058—0.089 0.129—0.170

B0 a0 0.090—0.134 om0 o 0.171—0.182

B 0.135—0.140 [ 0.183—0.184

N
20224 A

ol

M
0.106—0.125
0.126—0.193

om o _w m m 0.194—0.224
e —— 1 0.225—0.256

T EFHERE S A LIRS & R E T & 5 8 GS(2024)0650 5 ke B, KK TE & 4.

Figure 3. Spatial and temporal distribution of the comprehensive score of urban resilience in “3 + 5 urban
agglomerations from 2013 to 2022
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Figure 4. Spatial and temporal distribution of urban resistance scores of “3 + 5” urban agglomerations from 2013
to 2022
B 4.2013~2022 £ “3+ 57 WHEFRHHRMNEIRE=SH
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Figure 5. Spatial and temporal distribution of urban resilience scores of “3 + 5” urban agglomerations from
2013 to 2022
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Figure 6. Spatial and temporal distribution of urban resilience scores of “3 + 5 urban agglomerations from
2013 to 2022
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