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Abstract: As an important part of the Yangtze River Economic Belt, the development of rural areas in the Yangtze River
Basin ( Anhui Section) is facing many challenges: frequent natural disasters, deterioration of the ecological environment,
economic and social transformation, population loss, economic and social decay, etc., and rural revitalization and

sustainable rural development have become problems that need to be solved urgently. Based on the “ Pressure-State-
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Response” (PSR) model, the scientific connotation and operating mechanism of rural resilience in the Yangtze River Basin
(Anhui Section) were discussed. Rural resilience is defined as the ability of rural systems to adapt, recover and transform
in the face of external disruptions. By constructing an evaluation index system for rural resilience, using the entropy
method, spatial autocorrelation model, geographic detector and other methods to explore the spatiotemporal evolution
characteristics and influencing factors of rural resilience of 31 county-level units in the Anhui section of the Yangtze River
Basin from 2011 to 2020, the results show that rural resilience generally shows an upward trend, and is positively correlated
with factors such as economic strength, industrial structure and market size. Spatially, it presents a “gradient” distribution
characteristics of “high in the northeast and low in the southwest”. From 2011 to 2020, the spatial agglomeration

“

characteristics of rural resilience level changed from weak to strong, indicating that the “polarization” phenomenon of rural
resilience in the region became more and more obvious. The results of local autocorrelation measurement show that the
“high-high” agglomeration area of rural resilience is mainly distributed around Hefei City and gradually expands, and the
“low-low” agglomeration area is mainly distributed in the county area of Dabie Mountain area on the west side of the study
area, and the rural resilience is distributed in a “block-like” manner and is relatively regular. This study emphasizes that
the interaction between economic foundation and infrastructure construction has an important impact on the improvement of
rural resilience, which is of great significance for a comprehensive understanding of the evolution mechanism of rural
resilience in the Anhui section of the Yangtze River Basin, and provides theoretical support and policy suggestions for how
to solve the problems faced by natural disasters and ecological environment deterioration in the Anhui section of the Yangtze

River Basin. In the future, the interaction mechanism between urban and rural resilience should be further explored to

achieve efficient allocation of resources and coordinated regional development.

Key Words: rural resilience; PSR model ; spatio-temporal evolution; Yangtze River Basin ( Anhui section)
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Table 1 Evaluation index system and weights based on pressure-state-response
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Table 2 Results of comprehensive evaluation of rural resilience in 2011, 2015 and 2020

e 2011 4 2015 4 2020 4
Serial number X SAEEL X SFEEL X SAEE
1 JEARE 0.321 ERE 0.432 JEARE 0.559
2 i [WLRE 0.398 Ji[WLEE 0.532 Ji[WLPE 0.622
3 LR 0.321 SR 0.350 JEYTE 0.438
4 ST 0.377 S 0.432 Hi 0.540
5 PSS 0.267 R 0.366 P S7es 0.492
6 R 0.251 AR 0.337 A 0.464
7 MRt 0.399 HikE 0.546 MR 0.678
8 Egiigss 0.254 Sl 0.340 IR 0.431
9 IRy 0.280 IR 0.338 GAEz 0.460
10 PABH £ 0.312 PABH £ 0.312 INERAS 0.399
11 I 0.276 I 0.341 I 0.409
12 SRR 0.231 SRR B 0.294 ESRERE 0.390
13 wH 0.225 wEH 0.277 wH 0.390
14 A L 0.219 AL 0.290 AL 0.373
15 AR 0.296 AR 0.426 HRIRH 0.506
16 THE 0.319 THET 0.432 THEH 0.522
17 FPE 0.278 g A 0.299 g A 0.349
18 Wi 0.346 T 0.378 BT 0.427
19 R 0.239 i 0.279 iR 0.357
20 TERs B 0.261 TE A 0.304 A B 0.356
21 T E 0.283 b 0.327 bzt 0.399
22 TRLLEES 0.235 g E 0.274 YIRS 0.386
23 3 i 0.361 il 3k i 0.394 il 3k i 0.491
24 W 0.260 W 0.311 bt 0.391
25 KER 0.298 KER 0.362 KEH 0.432
26 HER 0.226 HER 0.312 VAR RS 0.382
27 HIHE 0.299 HIHE 0.357 HIHE 0.455
28 BH 0.261 B 0.319 B 0.407
29 AR 0.327 AR 0.330 AR E 0.391
30 M 0.285 K 0.388 kb 0.479
31 JeAT 0.316 AT 0.410 T H 0.502

0.291 0.358 0.448

Average value
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Table 3 Grading of rural resilience

BRI et TR A BB P

Resilience latitude Low resilience Lower resilience  Medium resilience  Higher resilience High resilience
L2 Economic resilience 0.014—0.059 0.060—0.103 0.104—0.147 0.148—0.191 0.192—0.236
#H21E Social resilience 0.045—0.067 0.068—0.088 0.089—0.110 0.111—0.132 0.133—0.154
AT Ecological resilience 0.030—0.055 0.056—0.079 0.080—0.103 0.104—0.127 0.128—0.151
THEHIPE Engineering resilience 0.017—0.042 0.043—0.068 0.069—0.093 0.094—0.119 0.120—0.145
JRERFIME Governance resilience 0.011—0.025 0.026—0.039 0.040—0.054 0.055—0.068 0.069—0.083
S ITLEB I Integrated resilience of rural areas 0.273—0.310 0.311—0.402 0.403—0.494 0.495—0.586 0.587—0.678

x4 SREMEKFHER

Table 4 Classification table of rural resilience levels

A4 Year 2011 4 2015 4 2020 4
S FIIPEZYL Village resilience level Bkt A e B P 1t
M High resilience 0 0 0 0 2 6.5%
B Higher resilience 0 0 2 6.5% 5 16.1%
) Medium resilience 0 0 5 16.1% 12 38.7%
BRI Lower resilience 11 35.5% 17 54.8% 12 38.7%
I Low resilience 20 64.5% 7 22.6% 0 0
RS SN TEHEGEERERRER
Table 5 Mean, standard deviation and coefficient of variation of rural resilience
SFEE b2 5 R

ZUE Average value Standard deviation Coefficient of variation
Resilience systems

2011 2015 2020 2011 2015 2020 2011 2015 2020
Z B Economic resilience 0.038 0.078 0.140 0.016 0.024 0.034 0.421 0.308 0.243
2B Social resilience 0.104 0.103 0.109 0.018 0.021 0.022 0.173 0.204 0.202
He I Ecological resilience 0.073 0.080 0.068 0.020 0.029 0.030 0.274 0.363 0.441
T4 Engineering resilience 0.030 0.053 0.095 0.007 0.017 0.021 0.233 0.321 0.221
JEHIE Governance resilience 0.035 0.043 0.037 0.015 0.014 0.014 0.429 0.326 0.378
SR Village resilience 0.291 0.358 0.448 0.049 0.067 0.077 0.168 0.187 0.172

32 SRR [ oA
TEARTFHLIX, & FBITE RGEAE AT 2 R SR AN Bl 32 B BG (5F S0k BOR RIS U4 207 T AN
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BEMs2m B0 IR IR XS M BRI 23 S5 (1) 2R 1 BT 45 b S FHRIME R G AN P sl i i )
SOMFEEE AN, R, R G A9AT R AT TR s s SR A SR s R ik FE A A7 7E 22 5%, IR L & HE BT R Se e
AN X IR I 25 (8] 53 5 . AR SR 3 X & WM RI 43,38 F ArcGIS 10.5 #44%) 2011 ,2015,2020
AR VLRI BB 31 A B TT Y & AR BT nT AL A 3, 25 SR & 3, 2011 4 & 2020 4F S )1
FRECEAT I 0 A0 2 (BRI B AR T S ARt S Ve ma IR 19 “ BREEIR r AR, £ WM S (E X R B R AR A
BB S L R B X IR AR X 32 B A R 4 T A 5 2 R L X AR S BRBROIR 235 HLAS B

2011 4F ARSI T 3% A3 A 16 PH A0 DX R g 30 X, ZE PH L AR g 1) B SR B U A R, 0
FEREPTR R A6 5 R B A A TR KT A9 Bk 32 B R AR e A IO T A i B X AN A & B 4y
MPERF TR X, 2015 4F 55 v A ep S8 800 v B30 4 2 A BE T R LA AR 40 A 5 B8 1 B3 2 R
“U B3 AE , E B AR R B X AR A X, RSB NBHE A Rk BN R v B s R P L
R A FEPE O R L X, 2020 4F @ik B2 vk BORAR 78 EL L B AR 2 A1 s 5w 0 3 Tl 22434 76 AR PG
AR, SRR P A B R £ R A, U ALY £ 5 g v B K 0 L 0 A A
PUREM AL IX

V2 AE R X

EZIE =gl
B
AR

e

B BEBE

.

0  50km

B3 KIRHZBRINEAHEZESHE

Fig.3  Spatial distribution map of rural comprehensive resilience in the Anhui section of the Yangtze River Basin

3.3 ZSE HMHERT
3.3.1 & JRasial A
2011.2015 2020 4F K VT2 8B £ WM HETE bRy 4

£ 6 ZHHIEKE Global Moran's I &
J& Global Moran's I $8%43 |4 0.281,0.260,0.275 (% obal Moran's

Table 6 Rural resilience level Global Moran’s value

6) ,IXEERAAHAAL T LO—1] IXHVERIN, Z IR T 2. 7 (o Ve Global Moran's 1 (i P »

0,P-value<0.05, JFi i 7 B F MR K, X BxRH, 2011 0.281*"* 3.224 0.007
2011—2020 4 ZEAE KIT IR M £ AL A EY R 2015 0.260" 2.556 0.032
PR A ) SR BV AR B v sl B AR A A T AR A 2020 0.2757" 3.047 0-009

M 4760 Global Moran's I XU [k |56 FIEJS | o (AR 19 M RFHAT ; + AR 5% M BEHKTP

F,2011—2015 4F B35l & F B0 23 [IAH DG A W B AR, 42 2R 800 98 55 5 2015—2020 4 B3k £ A 23 ] 4 ¢
PEA BT, R T X — B P KV B & M s B A7 A B s s A AR A i e BV 1
73 (A AR M5
3.3.2  JmdEkasiE) A A B

H &l 4,2011—2015 4F  HUS7E— =L IR ECEFE /D, Bl ) — DU 8R4 A, 6 WA 7E BLI 1] & Rk
KOPAEZS (] AR RRAE 591k, £ B PEZS (0] 22 5 848 K5 2015—2020 41, 55 — S BRAEE = 5 BRI s 2k i
B0, UL 2 AR () By B AE 2 )L A AR RO Ok 8 I 25 ) 2 A KV ) & Pk 2 () 5= o
PRSI T U8 A H, 2011—2015 4F £ K XK R AEAT A T LA
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Fig.4 Scatter plot of rural resilience Moran's 1
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Fig.5 Spatial distribution of LISA clusters in rural resilience

LISA ; JRifas

H34E 2011 4 2015 451 2020 4R L8 KL L £ A #1PE LISA 25

s8] F AHIEF8 4R Local Indicators of Spatial Association

SRR R (] 5) |, al A5 o AN IX

0 R A A B S SR 5 A I,
2011 4 5" BAEDC ARSI IACEL UL EL AR EVAE M, 50 2020 47, 5 S DR U

AL B 0 DS AN e p B R OB SRR L
BB E 2 E LT, A BRI 2 TRk LA

“Ei T ERX EEEPAERARE BV E D, e R

o RXAMEAL R TS E SRR & R i
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BT T WA S 2s IS T R RO RV X S R ) v A i B A

2011 A “AIRAR” AR R X B AEAE R B, 31 2020 47, PG 2 10 B RV EAR B fh o < IRAIK " 42 R
X, 24 R R L DX B3, PR R L X T 2 2 | i 3 S Ui iR | T e 5 5 i R P 0 32 BR AN Al & JE 1Y)
PRI, 3R B BB A VR MR T S b A 1 7l 5 4 R 22 55 15 oy, (A5 28 ELIXFE 2011 4F- 2 2020 41 1] 14 #7
R AR R X,

AR AR DR R AR IR X Bl b 2011 SRR IEPE EL A T AR AR R X, 2015—2020 A TR
— EHANF AR R T ET N — EAN T SR R X, P A AN R X R O H R AR
FEPICE B AL B R L X & BRI KB T A P B A el i E S BB, B R R Y
BB T R SR B AR B 2 BB R R s VL B A AR T E T ARV B A7 B AR AN
S, S A ELIOK SRR RS T RS TR Ry £ AR K P 8 25 A BH B BT IR AR AR R D i [
T X AR #B S AP AT B s i Bk, 5 AR A 0y 7 AT | RS VER B R A DX U ) & 8, e 2800 2
P, AL TR KRS ML P R S A e B R E SR B ARk, sl B 7 & R AR a7 3 R
il , & B KO3
3.4 SRR N R b
341 PR SR ER

AT BB & A AR R A, BLURBE 1 & R0 25 1) 25 S AR 2002 10 35 1), 45 & EL B8
A AT ARAYE B M HIE A3 25507 7 R A KE B IR T AR BOR IR R A 7 A T
TEHX 10 520 2R 5 bR , IR BB & W90 22 S Ak i sE AL ]

M % S8 E] S A B b EE 25 1 25 57, e B BT T8 Mo Tl A BE i A i i IR 28, DAL 2T 40T £ AT BB 1)
e, 5T @ M i A BE 25 22 05 3] 2 A B3 KT T 3 R A TR 2R 422 30 Bl T ) DX R 25 o R A I T
R AL

20 ST R ICE R A 7 SMEAE Rl i 22 T S MR bR, B TE R THITAL £ M2 T kAl . B RAE ™ SE
Sy Ll i e A 2 B A R 555 07, LA G R B AR 2B 7 Al i 2 1 55 T AL R /KF

P PRI ZR S BB — ™ b 3G B R A A R AR S (A A B ™k P 2R (R $8 b, LA T T 2 R 1)
PSSR A 7K B — I S B T ARV AE S R 2T I TTER R, NSRRI S (E )
B R BN AR P 8 a5 AT RSk & SR |

WHEALIK Y . 0T LA A IR GY & AR AL A rp 1) 8 R ARRAE o SR AN I IRAE A b ok — i s b o A5 B 148
TN S AES A ST BTG LB SERER, DL 5 2 A Z A EAE SIS R . g 5 2 A
P24, M F TR & —oeaitase il g .

IR B . VEUR BURAE AT £ AT PE PR AR IR R v, DU E B TR A B IR ZI B AN (R M X
MRS BC SR I O, AR TR 4 G R B A 7 A AT R e M RN 2R B A AR, R T SR - b B IR
B B R AT A AR

TR . T S AR AE AT & M0 B AR 2R o | DAAE 25T 9% i 28 B A 01 [T 5 W P~ 300 s AR %
BB TR EIR S R B A TG K T 9T SRR 205 & i St 7 BB K, BN [R) B3
BTG J AR R A B TIRA T £ A BT 37 2 55 16 s B AR 22 55 IR 2 B 1 16 T, MR s & R
PE 2B AR A )

BUN R R BUFERTE & W EIPERTR S B BOCAR KR TR A B T4 B BUR X 4R R 28 55 9 32
FERR B RO A AT K Jr B 217
3.4.2  SEm AR R

HR A B 285 R T 485 5 (36 7)), ASIRI 3R S PR 736 B sk & b4 23 1B 43 A 7= A A5 i o S PR i
(225, FieMR g [EHED, 520 7 i BRI O X2>X55X8>X3>X10>X1>X9>X6>X4>X7,, Kty , Xk £ 4+
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Table7 Factors, indicators and detection results influencing rural resilience differences

Sk £zt Eit TR A

Factor Index Indicator explaination Detection factors

A Status forms 551 J@ Hb % i A R WL & mia K X1 0.671

2895241 Economic strength ] R2 5 A = BVE S5 B BAR 2 B K X2 0.771

Pk 2 Industrial factors LA ALK VAU BN 1/ 4 AE YA R X3 0.684
el nE JLWER— 7=l AR 7 K- X4 0.227
N BBl B (E AARBOt B = BT X5 0.726

WA ALK Urbanization level UNEE:§iE oS WHEA N/ FAEAD X6 0.526

PR ELE Resource endowment NS #F AR BB A £ R E A X7 0.221

T Market size I# 7 B 7 4% B AR S BB A B A St X8 0.714
Fhoe T B B A A R TS S VY SYNB| X9 0.640

B IRE Government factors W BRI AR 553 1 X10 0.679

X145 7 i i O 5 X2 [ RSB AR 7™ L X3 AR AU A K- 5 X o 35— VS AR 5 X5 o AR I 8™ fH ;X6 . A H kL
FXT  ABIBF AT X8« [8 %8 B 7 B B8 BT XO A 2T B a2 S X010 W BLSCAOK 2 ¢ e [0, 1], g TR R WHZARI P 73 EL 1
Z RS [ 734 A T e 2

3.4.3 SN TSRS

HeE 2020 AF I (8] U ATHEA T 2 FAT TR , 32 AR B AS RN 6 Bz . 3Hrl 4% .

(1) R NIRRT & AR 25 57 AUHA I SZ AT, 19 52 i DR 3% 1) 19 28 EL AR 45 2R e s 28 AR T E R
B U -4 5 B R LA SR A P T T 4% DR R IR & AR S AR LS X T 2 RHIE 22 53 R A e T A o
TR FHIRE R K 2 T AN R R E A B 5, 3 AR Ud AR A 0 P 2 ) 2 thy 224> R B R] 7™ A Y, O LI M A 2y 4%
A BEFR A R AR M SR SE B 2 2 T A

X10 0.922
X9
X8 0.896 0.859 0.782
X7 0.221 0.867 0.809
k3 *k3k
L 0.641
X6 WP 0.802 0.795 0.842
* sk sk
A
X5 0.88 0.861 0.904 0.833 0.91
#k sk Hk Hk Hk L 0.501
X4 0.228 0.808 (13251 0.801 0.801 0.816
*%k * sk *k sk
X3 0.684 (XTI 0.838 0.895 0.906
*% o sk sk s 0.360
X2 0.917 0.833 0.857 0.87 0.916 0.921 0.836 0.825
SOROX7A0 0.823 0.904 0.867 0.845 0.877 0.886 0.892 0.853 0.220
3k *k 3k kk sk Hk 3k sk -

Xl X2 X3 X4 X5 X6 X7 X8 X9 XI0

6 IRFEMWEFLERUER
Fig.6 Interactive detection results of influencing factors of rural resilience
X1 ;5 s g i A A 5 X2 2 [ R 2R B AL 7= L 5 X3 A WU AL K 5 Xdb 2 28 — PRl ML ; X5 . AR bRl s 72 185 X6 A 44k
B X7 AR T X8 - [ 72 B P R BB X9« AR 25 T 2 B R X 10 W SR K BT AR A T TS AR H S SR T ¢
{85+ * ACRDUA TR « (CRARLEMER R
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