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Abstract

Based on the panel data of Nanning, Qinzhou, Beihai and Fangchenggang in the Guangxi Beibu Gulf
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Economic Zone from 2015 to 2024, this paper constructs an urban resilience evaluation index system,
measures urban resilience using the entropy weight method, and empirically investigates the impact
of climate change (annual average temperature, maximum temperature, average wind speed, and pre-
cipitation change) on urban resilience through a two-way fixed effects panel data model. The findings
are as follows: First, urban resilience exhibits a spatial pattern characterized by “the capital city signif-
icantly leading, while the three coastal cities show converging trends”. Second, the control variables—
economic development, ecological environment, and human capital—exhibit weak negative effects,
which may be partly attributable to measurement bias in the indicators, while also reflecting regional
characteristics such as the high climate sensitivity of the port-led heavy chemical industry, the quan-
tity-oriented approach to greening construction, and the mismatch in talent specialization. Third, the
impact of climate change varies by dimension. Average temperature and wind speed show significant
negative effects, reflecting the substantive inhibiting impact of climate shocks; maximum tempera-
ture and the rate of precipitation change show weak positive effects, which may be partly due to meas-
urement capture bias in the ecological and infrastructure dimensions, and are subject to threshold
dependence.
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FEEIPE) G I ERE T, SRR RE FR[15]-[24]. Ak, T 52RIAE 7k 5 25258 11 AR ATk )
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FCUSCN[14] [15] [30] [31]” » & AEXE MEZE & AP TH B T AR S5 ML AR 34 5 il o LU T O 2 DR R AE s A 3S

DOI: 10.12677/aam.2026.155239 409 N H it e


https://doi.org/10.12677/aam.2026.155239

YEEERIY “ T KR [15] [16]7 5 el S b VA 1 Dy H R I AR A DO K R o B R R R R s it 4
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5 R AR ST THI AR S5 6 FT . TEARFRMI T 1H, ST “ =7k GDP thH#[12]” S5HE4RFR T
EAEEES, H “BBLLE T AP E[12]7 S fabraft DUA RERAE I = L AE SRS T I ESS T, ST
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RENGETE A ARSI AR IR a5t IR I e bn ik R (L& 1),
o I I EVE I E SRR RCE, AR IAE 1.

Table 1. Urban resilience evaluation index system of the Guangxi Beibu Gulf economic zone

F 1 I EEEEF X m R EtR s R
Hinm S v E =LK A B fEE

N3 X A 7= S fE [14]-[16] [31] Tt iE 0.148

%=/ 5 GDP L E[14]-[16] [30] [31] % iE 0.1868

2t RSB E AN B A 14] Jik Tt 1E 0.2036

M7 — A LAY [15] fe.75 iE 0.2829

RS RN R SCREHRN[14] [15] [30] [31] gt iE 0.1786

BB, TA:RepR Az #[14] [15] [30] [31] S 1E 0.2029

NI 2 & Rt & AR B[ 16] [31] VI iE 0.0963

it 3 e S AR R A A R [14] [15] [31] VPN iE 0.3182

% WA 3 % L 2 [14]-[16] [31] % % 01029
ﬁ ARG [14]-[16] % IE 0.2798
N8 e i AR [14]-[17] [30] [31] SIS iE 0.4656

AT 15 7KALEE ] e AL 2 R [15] [16] % iE 0.2675

157K AEHECE[14] [15] [30] Jimg il 0.2668

3 DX R 7K A 5 FE [14]-[16] [30] [31] NPT AR 1E 0.193

NI H A8 7K & [15] [16] [30] It il 0.1274

BRI E 5% A [14] et iE 0.3165
HIBM I #e[16] [31] AP iE 0.2199

N4 T % TR AR [15] [16] [30] [31] REN 1E 0.1432

E LM, BT IR AR AL T s K, 2014~2016 GE/NIERE BT, 5 S B RSN E FE A 4
FRPE 0.6 DL I, SoRH A RECRMPIME S EEKE R J7; GO AL i IR AR b T R S5 XA, T Y
1 2018 G RHARL EIHES Ui T IR A RIK, 2014~2018 F/NERE FFE, BEIG R RS,
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Figure 1. Trend chart of comprehensive evaluation of urban resili-

ence in the Guangxi Beibu Gulf economic zone
E 1 IrEEESEEF XTIt ESITNEEE

3.2. EREVAREGE
321 ZEHEMER

DRG0 7 R [A] 2 115 A7 A 2 IR LA () AT DRASE R 5 A Rk, AR T 2K IR 1 (VIF) 77 i
XA AR R AT 2 EALA AR I, S5 IR WK 2 TR

Table 2. VIF test results
R 2. VIF EIRER

Variable VIF 1VIF
S5 X StWs 4.26 0.234572
ANFTHEAIKFE Hum 3.31 0.302493
BUR S U Gov 2.59 0.385569
PSR StTemp 2.09 0.479185
A AIREIK Env 1.76 0.566948
ISR StTmax 1.64 0.608826
FE7K 24k StPerc 1.64 0.609007
25 R E/KF Eco 1.58 0.632967

Mean VIF 2.36

AT A RR VIF [ AGTE 4.26~1.58 X[, @& Fils S R{E 10, F-HF¥ VIF H 2.36 B&&T
Z UG WM 5, W Z mILL AR AL A Sk .
322 EHSRIE

FHF N, MR TR EE BN, e, @i F ORI R RN B . 45 R EOR,
F Stit & 244.83 (p=0.0000), 7F 5%/ MK NHELE T TCIT ) R0 0 BR A e, 3R WA A7 7E S 35 RO e (1]
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MNL. BEJE, #EAT Hausman A5 56 LABA SRS FIAFAE . U1 3 B, AR B 4f RAE 5% R EVEACE R
TE26 T BSOS AR Y 0 BB e o AR S 1 K v A7 A S 25 PR AR, RIDAN [ 388 T 8] 8 57 280 3
WL R A EERW . L5 LR, B 2 RN .

Table 3. Hausman test results
%3 EETSKINER

BRIy BBEER petz) il
. chi2(8) = 244.83
ST oL I R AR Y

Prob > chi2 = 0.0000

3.3. EfEET

[E1] % RO Bl AR RS 5 AN 4 B, A SCopang RN EEA7y [l 5 2808 ” A0 “ NS [ 8 ROz
R BEAT A 70 BT, FEXSEE T A s b R B R as R R .

Table 4. Baseline regression results

4. FERVFLER

@ @ ®) (4)
URI URI URI URI
StTemp —0.0133 —0.0114* —0.0247 —0.0175***
(0.00852) (0.00389) (0.0115) (0.00117)
StTmax —-0.0177 —0.00373 —0.0100 0.0115*
(0.00779) (0.00403) (0.00535) (0.00398)
StWs -0.0218 —-0.0121 -0.0327 -0.0208**
(0.0196) (0.0158) (0.0139) (0.00633)
StPerc 0.00111 0.00103 0.00201** 0.00129*
(0.000598) (0.000523) (0.000600) (0.000545)
Eco —0.00474** —0.00285**
(0.00137) (0.000507)
Gov —-0.0179 —0.00344
(0.00889) (0.00939)
Env —0.000805 —0.00434**
(0.00313) (0.00115)
Hum —0.00603*** —0.00860***
(0.000737) (0.000351)
_cons 0.421*** 0.852** 0.425%** 0.738**
(0.0231) (0.230) (0.0343) (0.184)
Fixed effect of region YES YES YES YES
Fixed effect of year NO NO YES YES
N 40 40 40 40
R? 0.218 0.619 0.408 0.832
Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.
J7 FH #dk e
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R (1) FIABE Y (2) A AR DN A0 [ 7 2582 PR [ A 5 1 o BERY (L) AR I B T, &5 T X i 9
PERI SIS AOE T B A S . BRI RIS TG, FIRIRM REAE 100K B3 R F, FKE
AL REAE 5%/K-FRENIE, BAIAILEM 0.218 #2714 0.619, BEHIINAI G & GIE E S
PR ER .

I (3) FIASE 28 (4) A [) B 42 1) b DX 5 A7 3] 58 RIS PR BT DT 5 5, DAY ) A I T 1) 28 4, £ e DX R R AR 4
FESLR A R o BB Q)R NIEHIL ERT, 35 RKIE 1 REAE 5% /K83 N, KB REL
1E 5%/K RN IE. BA@) i — P IANERIE RS, &SEFE T2 E R PR ARECHN
—0.0175, 7£ 1%7/K-F- 5.3 447, Won R BT 18, I R %29 0.0175 B0z P2 XU 5 #°h-0.0208,
1E 5% K23 N0 fe s IR 2 B0N 0.0115, 18 10%7K T 2% N 1E; MK &2k Z %08 0.00129, 7£ 10%
KPRENIE. BHIEES, @FREKTE. AERTKTFSANEARLEIMEE AR LR, BHNE
REEHE— B4R TF 2 0.832, AR TS

FfERNAGE RER, AR TR R s RILE R . PRSP KU R I A AL
L, I IZ I G AT RE SRR e 2 I A A0t 2 A R I e AR s E T XU DK AT R 2 i e A i R
RFERIET IR T 4. SR, e RS B K & AR B T I RIS 1 RN . — 7T,
X — 25 LT RE S TR e A B ik I R e PR R ML Ho—, TRRIE MR AR: AR e il A
RARMEIRTTHE TH R R AR e A LRI Wi 5 8 B3, o, SHENEER: BRI
JFMEE S T e HK RGUS4E . N B A N SEEE T RS =, AASWRTEE. BoKinS
TIAF TR MR LK 76, XA, RIS G AR S RGTEBUE MK 4G . 55— 7T, X —
TE [ 5508 A8 AT BE 0 20 U T WD AR AR AR R G SR SR w22, AR A5 4 5 v N 35 28 el 4 i T AR S5 4 A 5 B K
BAPE RIS, WL R T B L5 B B SR S MR AT MR R BRI, RN
B R BE RO, I RGRERE V)G T e i R .

BEHIERET, S RRKTE. AERBKFEANHEAYBIEZ AN KR, X R AL
WHUH, PRSI E T 162 & S YL AR 2 AT R 22, (F -t (R I Bme H X30k FEE X 5 01E H bR
Z AR IETK o 2055 9% K- R A7 ) 8087 (—0.00285) 26 B, LIk B4k Tk Ky 3 S KA 0 B A X
BB, 22U TR BIHOC T AE N BB G AR A IR KT (1 471 ) 3508 (—0.00434) S e HH 72 s [X
SRATE R AL CHEE . BE Win, HMELURIERT A T E SR ER s N TR AR R AL
J%(—0.0086) 45 i) A\ ABETE (S VERETC, ST i B 5B O Ik . A IE B A GBI T, F 8
ANAAEEME LIS IR 7 oK

34. REMRE
NHE— A I T [ A S R AR M, ASSCR A 0 R 7 ik BT (R

341 WTEHRER

FESREHER ISR b, NIRRT ARG IR RIS, A SOl SR i I 3 T S R SR ) M VA VR AT
TR MR Se . o, BRRAEA SR DR 7 (1 IS 1 7 9 e SR UE R R (Y 30 AE TR 20 4F, EBTHAT RIS
B, S5 ILZE 5 IR (D).

BRI (L) TR, &R 7 (0 R B0 AR 35 KT S5 360 [ 45 AR R — 8 PR R AT 3 Gk
[ RBATTE 5% KT R FE RN, em SRR K B AR I R IAE 5% 10%/KF RN IE, %6
7 1) S VEARRAE A S S AR R AR — 3. RIS, BRAUH Gk E) 0.838, i TAEHERIAM 0.832, FHAME
RUERE S R AT X — S5 U0, SO 5 U B 96 10 B T R B MR S (Rl VA () R B0, W T4 SRR T
(ke
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3.4.2. BREMIRESE

R o g V5 2 2 TSR (RS E-AHP. 7R HE AR [32],  AHIF 7238 5 2 VR 2 M i (AHP) i 7 2 WAL,
FIFB I AE, MR A ARAGER S 3 5T Rl A BCE SR UEL 5 IR b ZdE 3047 0
BOFE, BHEAF IR EIELEEVPNE, AT MBIk R . @ EREDAAT, DAEER )
PEVPA 7 2 5 S BB iR . BRIV

35,1 (10)

j=1
W, =a,-W; +a, - B (11)
URI :iwk -[iwj .)A(kjj (12)

KPESHE LT wONREZEZEIAE R (A(10)), B~ AHP LW E R &, RTLE T
BE URI R E B AR Q)RE T REMS 50, AN LR@), FIHTF RGBBUETINBUL S G5 H .
Horpr, R 4R K AT RGNS | BhRHELIRIRE, n N KD TFRAEMIEREGE: Thrk N 154, &

UARRAHF. o, A, WA T RS

SRV 7R S R B A 45 R g 5 AR Q)R ARHET AR B SR AT 25 KU ) B
A 2 %05 5 8—0.0167. 0.0105 5-0.0205, ITE 5%5k 10%/KF &2, HRHT7 H5HE KNG HEHER
AR AL (3) %t W F)-0.0175 0.0115 5-0.0208 & JEFEIT; FRifEAl Bk &AL A 1 5] 5 R 40Ch 0.00114, 1E
10%/KF T B3, BRI T EUE R JH ¥ 0.00129, {E AT #F — B i) &2 2 VEARAE 55 560 77 1)

Table 5. Robustness test results
F 5 REMEIER

A fE WA B B VP v
A (1) 1Y (2)
StTemp ~0.0193** ~0.0167***
(0.00562) (0.00232)
StTmax 0.00782%* 0.0105%**
(0.00208) (0.00154)
Stws ~0.0156** ~0.0205*
(0.00486) (0.00864)
StPerc 0.00148* 0.00114*
(0.000627) (0.000446)
Eco ~0.00396* ~0.00284**
(0.00150) (0.000858)
Gov 0.0142 0.00758
(0.0147) (0.0108)
Env -0.00212 ~0.00377
(0.00210) (0.00213)
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LS

Hum ~0.00816*** ~0.00791***
(0.000774) (0.000686)

_cons 0.481* 0.594%*
(0.200) (0.178)

N 40 40

R? 0.838 0.847

Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

FRRRAE AR R Y, AR e U A S IV E A TR R, D IR AR ST I A RS K
NFafE, HASTHEE R S EAME RN Z AR LR GePE R 22, RWIASCH A E R A 45 R 5 4508 B R fE ik

3.5. REHRIE

NG R AR B 1A AR P A PR TR A, ASSOR AL 5 - Sedli 2 (DWH) R IG DOR A% D AR R I A 1. 3
JRE R S A PR A B T RAS R MR R %, PR AEMN AL 5 E R BUR 2, WHESSA
HEPEAAAE

Table 6. Endogeneity test results
2 6. AEMRIESR

B0 BRETR R t{E p ghi
StTemp 0.0202917 0.65 0.4953 AFEN AN
StTmax 0.0004974 0.024 0.1745 AAFLE N A
Stws -0.0098891 0.01 0.0652 AAFLE N A
StPerc —0.0008895 0.0016 0.5223 AN AN

R 2 R i 6 AT RN, A U AR B R 22 TR By R G I 2 25 PR 6 (p (B 24K T 0.05), R &
RS SN 2 R HK, AN R

4. HREEN
4.1. &g

ARILHET 2015~2024 £ PHALFRIEE AT X (B T BN AbHE. B DU i) AT AR, N2 EE . A
= RSBV AN E R T Y AR RIS L X T IVEVEAN R AR R, I8 RSB E 48 Rl
5, X HIR T REAT L . AELRIEAE F, RO 1D ] 2R T AR AR PR SRR ST AR AR T P AL B
P X VIVERRE ), JFEAT TR ST A AEVEAR GG . BRI

F— T THRFGET YO, A BT, KT Dsmfn, BN ALl B s 2 18]
PIEAKCFZ RN, AR RSB R YOOy i T AL BN B .

B, AvtRE. ERIMEE NSRS R R AR . X ZIRE R TR R
PINEFE AR 18] A i 2, 47 S R I o A b A v U B . SR A B B I LA Al
SRR IO A5 X IR R ARFALL
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B= AFRAREER X EINE R 7 AR AR ZE R . PR 5 P 2 U S T B A
EEAMHEM RIS X 5N, RRER TR W eI R A B A I N e VR R G AT, T XU A
5 U AT BE B s 8 2 e S i AR E . EIR AN AL 05k, B REN CRE T R
DAL IIE PN A R i — PSR AL T S8 ML T, S U B K AR A % SIS 1R 19 808,
R REETREE T TAE . B 5AS = RENVENT R BR AT, AT REMR > 2 B A A5 Vit 24k P2 I A 3R
22 HIRENE - HLEAT WA I BB AR

4.2. @i

BT ERw g, AR N BRI

W, SEHEZE SR SENG, HESIOIR I ENA . BTN R S IR, E A R E
PR, SRR S S XA T . RO AR BRI S I T T P R R 1 e s
M [X S S B ST RS b, SERHESER IR . B EHEK R B R R, R EM
BRI A S B RIS SR, RGNV R RIEIREH AT (RIS . RIS, R T N 2B S
5 RAEEHLH

S, REHERDN S AR R TR . AR BT RON, SRR AR AL, REE RIS
REE, AR AT R SR g, BV AR, A TR TR 1 Bt B RS 2
EES S SUES MK A SR RS E RS, — O, Al TR, B AR S AKAIRIR
7E TREJZ T HES TR A 5 A SRR IR Bt , 7 A5 F0L 2 T 4 P 357 0 7 5 B3R T U UL, EAE RS2
TR G4 T Wit WK R G SR B R 6 E TGS 55— hm, HEEPETEn
AR ZR 0I5 e AT IR L i A o AR, R4S e 3 A i 2R LA TR RS M S I ) T 1
HSK T

B=L MRS . ST K SRR PRI B RURBEIIRER
Brfgt ek, RAESREMETIRSG IR, £ NSRRI GURsem, A m s SHL Ik
R, WRBIHRIRK . RGN ], G N AT BRSO BRI, ) SR R R R )
i

UbAh, RRWEFCATAE LR 7 i — i — AR A (0 R L, 8 A Y GDP. A A
RS SYHERR A RTEAERESNZ AN, IERERZESSMMH T RE ZRINAFEER
FRE TSR, K IR R 5EhAMN; S RAFH TR EFEM AL UM%, SN
AR . b R A B R A R AR AR A IR T M R L, I T ARl
S SEAE S
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