147, 4% (744 5 2026 =3

DOI:10.19511/j.cnki.jee.2026.03.002

BE RS B B R T A A R B IR
rEE F I B B mUE X &

FEE T AR T EAS RGP XI5 E R R A EITHEL RN
BHo HARTERTERRPERFEALRIN -—REEREA IR, AXH
A b R 4% AL B B B RS2 5, T 2006—2021 45 1 [E 281 4N MK K DL E I
Y T AR, 35 R E = 0 AT A AR TR 4 AL BRI T A A M 6 e R
ANE. FAELA, FREABREERA TR T LAY, EX—FHELTS
AR MR I B R AR R SL . AL AT R A, T SR R T R B K e A R 4% AL A
NG TR RM R RSV FEEROFTE L EMAL B
RRGEHFRITZABREREERA . 3 —F oKW, 07 BUF BUE B *t
FZHRNESTERABRLEAEMANER. FREMIE T, 5T RIEA
WA, ZHENERRRERTEAAUNREARNELE, ZERLSDFH, X
BRI A AR AR BA B Z W R, R E N H
HRT2RUEHXEERFZEEE RARTESTUAFRET EEZHE LK
¥ 5 LA X

SEEIR - B A VR IR B AR R B AL B A A M 5 BUR R

—.515

TEASER AR MBS IS IR | Al Rk A JERSR H 4518 VI E 5 T, RS B 2 s 4% el 1
XEAE A iy PR B RE R 45 122 4 | S BURR IR AR FP R B A9 00 B B A (9 A

SERU,HBERFE N, HERF P EF R, 0 4% 411105, ¥ F 15 48 : houxinshuo@126.com; 2= J|
(GRIEH ), HE K F B, W85 411105, % F 15 45 :903163201@qq.com; 1 B, I A 5 W 5 I, 1 B 4
411105, B F 12 45 : qui_s09@163.com; 1 93, HE K F 0 202, #3454 . 411105, & F 12 4 : 18774769513@
163.com; £ 7%, 77 M Kk ASCE IR, B H4 8 510006, B T2 46 : 2964163974@qq.com.,

AXZHEA AT TAFHEEETE P EZY N L8 EREZFAT NP7 (25A0126) . H # 4
HeMFELELATE MEFENRRNBFEERZFAE(25WTBIA) HEAFFHERECFRE“FLRITXL
FxEHAE AW FATH OB AR (XDCX2025Y032) By Be e R R . BRAEL R L X EHBNEREHE
W X3E .

23



BEE ZE N & B AP RO ERERBURNE T ESHMER IR

2025) o “ U LRI B BB, PR LT RE VR N SR AR R ) R, HEUERE IR A
FNH P A BRI SRR IR & R A 32004, h E AEIs T Re ™ Mk & R 5 3 500 F
T VB S MR i . R R 2025 4R, AT PR BBV HLE 35 23 442 G, LA A s 4
BRETAL; AR A A RE VRN 2% LU Dy st MR A A i, A B LSS R BRIR T 2 LAY PEBE RE TR
O AWER T, TR E A SR R S R G . B R, 2024 4F 4 [ A AR
FEC(EQL) 4 59.95 , 5" Z 287 RAF/KAF-; 4+ I 7o A 1] 5 15 L ROk D 25% , 2025 4 W

YT R R BBk 89.3% , B W E S ISR SR ap /K F-2 . xS sk R B, 3% [ IE AR
A e E R bR, 7RIS ECT , BEIREL A 5 A A IR R 1 1 B 5 R A
23S SER LAY E

BEA B FE CUESE , REVR S P PR R 2 B T A5 0 it AR A T B (B B 507, 2015) . fH
it R 2, AR AR BRI A 1) oA FR SR B 5 S T KA A1 S IXURS: () il (Meerow & Newell,
2017) , HIIFEA B TP KP4 . 8 2 R AE T B s A m PREE 0 ek
J A O SR R 3R T TR SR o s ARG ) 3 R ) 5 K JE K 1 (Holling, 1973) o Bl %5 3kl
THREZER H 200, HAE i 2t 23 AR A8 R G0, BT TRTING R AN 2 P XU 497228 i (Waang et all.,
2019) , JEAFAAI A 1 F SR 93 2™t 1 B 434l i JXURS: 0% BB AN R Al . TR, A e R
BEAR I T PR AR A R Sl T IXURS: i BASE C ShHCAR 1] 3 Bl 1y 2 A% | FUAR S S AE
TRAP e B o G

EETE 123 RS G814 RA B o)L i 0 S e Re 2l 3ok e A ey e oA I PRI AR D R 295
T TEAE IR IEA S0 B, 2R B R G — T HE SR . R NI RS b i)
T A ST AR S AE R — 2 AR (/61145 ,2021) L “DPSIR BLAL” (45545,
85,2022) LIRS GE NI FRIE 17 (B 545, 2023) 45 . ARG SE B2 LI T 2B S
BRI 5 Y i S SR VAT, 38 R G U ARG R 2 25 AT i S5
A T HR TN (SR 5eT ,2019) o (FZEWFTEAFR AR T 24000 2 P o s 458, A<
JoT R A S A A 30T AR A ST P I S A, 0 220 1 A S B R A K, A
Z RS IR 22 MR R A AL TPAG , TN T ZE AN o by B BB SS M SR TS D) .
JRAFER Iy B I AP MRS S A Sh A I A S PN A R (R B 5 /N, 2024) L 10
1T 29 R AN S ZS W AR TSI , AT LA SE B A S M i s 284

FESR T A S B 0 52 ) DR 3R W9 2 10D, B SCRRE 48 1 Il AL R (£ /081155, 2021) (4
TF R o GRR AT  FMIKIEL, 2023) JiIFZR I A S (EAN R AR 4225 ,2023) AR SRR (24

OFHRBET(RFELABEHRAE KERBFRBEE—"THE"EFH L L ERR R MEZ T
79 ), B 4k : hitps://www.stats.gov.cn/sj/sjjd/202606/120260604_1963892.html ,
QERSKIT R T2026456 A3 8 X AN(EATERH LK E £MTER XL TRI—THAL"ZH
ek Rk AT A2 L), B hitps://www.stats.gov.cn/sj/sjjd/202606/120260603_1963866.himl
24



147, 4% (744 5 2026 =3

7% KT, 2025) SRR XA S EIVE R SE0R , B TS DT RSk R 5 A A ST AR
PSSR ACUEYS o 5 T I AR PR I LRI AR it s 1, AR T 3 AR lpt 252 4
(1 73, MELAA AR R G AU . BRI, SRS R B ORI AR S i e i o BB
T PR 2 43558 RGr 0 TV 2 ani T A 15 (KRS 2345, 2023 ) R Bl T 3 ol (RE RS 45,2023 ) K
AR S SO T s (TR LS, 2023 ) SEPREE I BUSR T 1l DX A 2SI A9 5 ), A X 4518 34 UE S
FREOR R ST T BB B Bk SR (EASE RE A RRUR I A S SR T
AT TH I SRR 22, B B R TR 8 55 3 A S M G R PRI BB N R =
REVRAE Ry 38T 22355 146 20 () 0 o Sy, 2 5K B3k Tl 28 E 3 1 A2 00 8l 07 AL IR] Bt 2 3 i
IS Y ) R R o BB A AR R A T E AR A s A 1 T AR AR MR AR B T R 2 G (Jing
etal.,2021), A ST REIRIL 5 A= R PREE ¢ R 5T 2R h FaHECmfil 2% A AR B
B BETRRCRAR T T T . 9140, Wang 25 (2024 ) #4502 )% 08 BB S HL g > 4 o
Wi HE RO A BT T DI B HE ORI A 1) mT e DT R DA i T 1Y A e HE
TSN B H7is 18] AR R T SRS HE A I SR . Wang A Ma (2024) MHb 5 B 53 1138
Jih 2y AL A e, & B 7 B B3 7E RE VR ARV IBOR 1) 7 M PR A T vy 8 B A (o, JE T 52
i 28 95 Y TG FIAICR . HE—20 M, Ding %5 (2024 )32 JFE-G U RS, 358 7% 1 AETRUE 05 1t
PRSI BRI — R IA L W T RRA AR AR IR TR TS R HE D R & SR . AL,
FARAFFEUESE , RE AL T nl il oL 2 B RE IR AR BT 7 25 DAk B TR S5 A4 R A5 B AR 4
FHI T AE IR A FHALE (Cheng et al.,2023) o 3@ EZ5 T ARG W] LRI, 2% SN B A% T 52
M 3k i A S B AT A D, — 2 TR R RB TR R G S T AR AR M I OC RV e BB A8
A HAMTHESR A R & 2 (G T 25, 2022) . 2B Rk A A5 S VA F5 PR IR & i A 5235
A I TP A5 , E LAV U1 RIS A% ORI T A= S BPE A (SRR R S, 2023) .
25 LA B W98 RS A SCHRTT RE IR L R ST A S BE I e R A —E R AR X,
PABAEAE—E MR . 158, ZE DN 2T, A Ao S al AT A A B X 3k ol A A PP
FEPRIEAT TABAE AR B 25 5T J5) B % 0 i P53 o e IR S 2 ), SR R i e A 4
T AR B RAE BB E RS AT o LU, AERF R A )2 10T, A DG T RBIR A% AR S0 1
5T, Z 5815 JeHB s 2 SR B A BRI — T RGBT MELL 42 1 S B RE IR 75
X3l et AR SR SR G o TR, ZERLTRN 23 BT J2 18T, I SCRRGT RE VA U BOR AV FH R AR A IR
WL 2P TSR SRR B S G AL L , Bz Fe T 22 S 0 1 A A 1) R GE MR 43
Bro fele , AE2S [TRUR 23 T, PRI TS Ye gy HAT R (23 )47 BIos0n; , BRI 70 (USR5t v g
FEAE2s VRSV , T REA A 1 R 784306 E BB IR AL 780Xt S8 30 Tl A= 2540 1) 2 1R HE 52
BEXT EARBFFEER T, A SCLL 2014 4 8 K BRIER A AT 8 BE R /R Y38 T 8215 (NEDC) i
HHE ARSI R BE T 2006—2021 4E 0 [ 281 AN Mg K L 36T B TR ARSI , AL X R 24
25



BEE ZE N & B AP RO ERERBURNE T ESHMER IR

SRR S ()RR, R Al A R = R0 FRYIA 5 2L RE IR AL RUBOR X IR i A=
SMERSZ IR BON 5 AL o A SR BR DTIR 2 2 IAE LAT = AN J5 T 25— 4R T3
BRI HE T 5 . B WEST 22 IR SR RE TS T AR B D HE SOV, B B 18 I ARUE , AR SO
A SRV PG BRI ST AGE HERE ZERIVERE TR T, 9 3 LB R R 7 370 2 e A A 25 XU 1o o
SRt TR AT o B Ot T AR EIERI I BE Tk . X R WS S A AR
IRV B R B AR SCS AN (VEP) I BERESE , 368 1o 350 A 2 AT fy A 2 TR Z b, I
ASHTI 245 R AR AR 25 22 4K B D A AP O AU AR i o SRR 5 VAT B T AR 2
RGALINTIBN T BIESS TERAE , A RIVERT AR BERT 0N B BT A S % . S =, Rt
7 T REDRE RS I 3l iy A 2B X/ AL 5 2 TR0, o AR SCA7 A T BOR SE it ) 22 T2 4R
JZ A , DI IR I AR Il W 37 s ORI, == A1 88, A BE I TR B SRS e i A S0 P )
1B A% I HE—25 0 T BUR BRI | DX 3008 I B2 53 K s [ 3 8007 6 USRS
SRR . IX—WIFE58E 1 RETREE TUR ABINCT A= 25 Ik A P S I SRS 2% , AN 7 BUR il
SE BRI MEZ 7 T B PSR , oA ARBP RS R R P 275

—HEET=SWRRENR

(—)REES
2012 4F [ K Re IR R 5 shigh RE R /R VIR T % (NEDC) TAE, 48 X 45 5 B B kR
it ) 2 300 SR LK SR < by v 4R v st e 1y A o s 44 B H R T T O A
PR AR S - — S 58 ORLE BTSN IBUAT 55, R ICHA BEAE s R B AR VR 9% i 7 B 1Y
FEEAMET 3% 20144F , FRE 2 75—t 8148 BEIU/R YL T A 8 7l el X o i3
3 BE AT AR BBV T & =X, BR AR T F A RE VR ML AR IR i DR R AR, FE 0y AT
PUHIVE R, #E3l AT A R IR AEIR T X B fib iy b HES A E P S A Sz i, 3
P T IR AT AR AR IR B L o (AR iaa e HE B 2R U 5 R 1) R G AT T A R s
HPIMEM AR RS, LBl e b A H AR FZ 5 4h 2 nTRpE & e B T IR S SLR
IRIEIR T 45 PN T B IR T 25 A A SE bR SR, 2y 2y B il B BUR SRR RE TR
WIS . Hodr, DRBOE T A IR T g 8 SUE i gatil 7 24 Bee i & Rl Bk
F13 100% P P BETEIR T o A AR T TR M 220 56 35 6K S Ha A MU IBORE 188 0K o)+ 8% 2%
RERT- 65 T IR BIHR AN SE 55 LA KGR Ll 587 WS Ahia i 45 2 RS it AR G IR 1 4E) . itk
Gh, AT s A 2R R IR N F 5 AU 25 L S F e R BT R R
LR S ) P ML SR 0 3K B B IR A4 AL 5 mT Rpa Rk SR UE AR v I ST
HRE TR R Y T R Bl R LB AR U AR TS 22 S iR 14 A H B Bt AR (I
F1)o X — RIS AT P RE IR = I ) 4T Wb | TR R S B B BESR A T ARSE, Ky
26



147, 4% (744 5 2026 =3

etk 28 Pt o e J i /e NI H A 19 10 SC A 1 A BRI T IR SR RE DR IR R AL,
NEDC 2242 [ Bl N B9 RE IR B4R At 1 52 St e B M 22, i HE sl 3 [ B IR A5 A4 10
5 S AR B A 5 |5 AT AT , SRR BT RE IS Jul iy A B 20 v Rl 2 5
JREERIA5A 5 T A E R IR I PRS2 )

% 1 2023 45 K [B 7 b R R IR B9 3 B R
T H AR T H LS
3 Rt K A AR IR AL ™ o de 2 B 5T R 90% -4 B DA ALK B 2 Ak T 29 ALAL

3BSHA, B MATREES A RAH 4L | FA4E | X QBEFARENENARTERAS5114

P | R O AT A RA A | AR5 20235 28 A EIW A5 AR
e 50001270, % 2013 £ 81 7 — % 2013 4 T £ 20.4%

A E TV el b4 21t TR HE2023F)K, FEHFGEREAERAER
T Al | 4 36%, 20164 LAk, 33 7 £ K Tk 4k | 2 8 35 4y | 18 2040 7 47,2023 45 4k s ALz dy THEE
FHBEH | FREZEFN LIV VU, H2FS5FXT | KE | E6RER0I3ETRL19%, 4 E %%

e 38 G0 0 0T LA A 3 73.8%
Rt A ERE 226810k, 4145 100 MR T F B 5 & 1 47 01347 3

: a2y -

ﬁ%fm‘Eﬁ%%ﬁ%ﬁﬁﬁ%%ﬂﬁM%$Mm3§§§% B L TR
7 ERFRIONTHE ’ 70% 1L+

e A | Bt AR e Ak 860 7 &, A Bk

& ACES # 3t 450

L YORHRIR T P A AR $E A [ 4B R I o B RO (P BB R TR B AL) & B AR A < hitpe/www.
scio.gov.cn/zbps/bps_2279/202408/120240829_860395_m.himl.
(Z) R &
1R T BOR $ul Tl A 2B R S MR 80
R “TE AL BEIE , iy AR AR T AR S R G AT B E I T AR S R R A R
HIARE ST e B RE ) S IEALRE T o D, ASCSFERRBHIBE A (2025) BIBTFE , BT ) -
ARZS WA N (PSR AT b it 3l iy A2 SR SR AR AR R, I RT3 0 K 5 " HEZR
K, WNHESRARHT ) FETHIE I T 5 AR Ty = AR E S 531 B B8 R D5 TR BSCRE X i i A= 25 e
IRZ R
i MRS o AR RGEPURZ AN A BN, 2 T HUE R A XU R A%
OIEIN . BETREE Y BOR T 1 KA B AR S, RN T AR S R SR SR B A RE 1. —
D7 T, BOAR Sl 3 7 MR IR ST A KURE A B RE S5 1 RE AL, = s Ak 1 RE AU 17t e S5CF)
F, LB G REIR S B BE TR I R EL AN, MAE 7S 05 e S R HE L , PR A S R G PR3 17
7o 53— T3 1T, REVURE TRURARARR 1 3ol x5 2 i AR RE A 7™ B U AR, SR BT IO R ok
LR SR SRS, AR T X ASBE SASRE . R RERAES RGN
SRR FR K 9 T IR AR A R GE AR T, (A TR A U R e g 2 AR il
I, AU A RS E S I RE S
27



BEE ZE N & B AP RO ERERBURNE T ESHMER IR

S ARTHEN ST o BRI BN HE ST REIRSS A U0 1k , B3 o ARl 26 7 A 3 =L A
WLES R GENAEIRES 3 r B A IE AT G, I T RE TR A K n] A 28O i e, 2%
SRS T A A A R R K SCA R , N IR T A= 25 R 58 I RE . HAR, BETRES
PO E AR VIR 5 2k (7 L AR Bl ML A5 2 AR T 21, Dol D A 25 R G R
BJET), NTALHEA SRS HE A RPEDEFR . HAh B REIREOAR S50 A R R G RUHET ™, $E 5
T3 RE VRS 1 SRS M S AR e, R AR 7 IR0 TSR e R A S AN S PR R o
iy, B B R GE S HBIPERPR ST RE ST o XA R G NTERAS RO , S Mlrs A= 25311
MBSz A B O T 2T )

= ALK 1o KA IR BN AR A R Gl 2 il R RS A L IR A B RE T . B
RE RS Y30 Tl B0 2o 5 3 RE DR Al 0 15 10 S PR B AR 25, BT A 25 R I IR IR SR 0%
AR TT R 305 RO  2ed S 5B RE TR I B BE R 0 23 A RE S RE R B A 3, 4 sl
ZREE AN IR HE , ST BRI BC S I S AR RE ) 5 RN A L BORF A o Ml A i AR S
B Z Z OB IR A IR R YRR S T OO T T O REDR YL IS ORIBERE 1 o 535 A RE IR 75 14
F AV REAL R BC IR 2R REAE Y DI T A 28 R GEAE I 32 TS , A ok 25 RE DAY B I 8] R A £
FH S Wl SN o X 8T R RSt R s R A= 358 T HI0 , A T SR RE RS TR . 6T
I AR AT AR 1

L 1 - BEVSURE YT o $R T HIGHTRE 1 IE I RE I MRS RE T, 3 sl 2B 25

2. e R BRI T AL 25Tk A2 iR AL o M

RERE B R AR [ 2 o SR AT 1) M7 R A% 336 1) — Ao o 2 s g sl Rl o 3k
T 838 8 R 0 25 A% R RS T 07 BORF AR A R[] 1 SR SR . Ak — e A
VERIR  BURE DR 30y A JR ) = 338 i i o R il S 5 DRI BB A i 7 P SR 25K 5 Al A
S REIR A 5 B 0 2 B2 3 BRI A A R e A R X B T g )3 L P A 2
s B REIR A 2 i i FH %, LA 306 D s e A8 M A R BRE 5 TiT  5 5 JE R AT T oAy
RN o BURT 3 B ECR B S2 B4l A RA T R St SN, S i ORI BE IC
TR B AR AN R HH AT 0 A SCABUR Al s R =AU SR BOR R % 1
(R IS 5 A i A [) £ FH Srts A 2s:

S BURMWRI N o REVRES T ETR W 2R M J7 BRSO 2 005 A s AR DG A
HL , 8 37 n] AR RRIRAIE o A JR s o X — S s 1A RS BUR R 1Tl s B e U5 Ml &
ABCHRE , 38 3 7 FE I BB DRI 5 | S Ak 2 WEAR AL 16, e DX BB DA™ M K R A b 25 R
(T2,2016) o (EAFTERERYR, AV FTRESS N 15 BUR B9 L BUR A T 5 BB (B2
SO FRER,2016) , FEMAHTREMT A A e o TR, 75 PG I BT R A [, B 2
H 5 SR B AR B B SRR R AT G IR IX RN REE B, ] Al BT iy

28



147, 4% (744 5 2026 =3

WFT 0, eSS BRI, 75 SER BT R R R R FERT (W TR (AERH , 2023) o IXSEE 2 I
Wi LA A e A A BT RGBSy Sk (R LR , S 2 F T3 AR A8 RGBT RE ) i
I REFIFNBHTRE ST , SR AR SR A 5

B AR o AR RETRT 9 TS QRO A, AP AR REDREFL BYBOR R R, A
11 R VAR RN A% T B A S TIVE B AT . RIS T2 T, BRI PR L
WG S 51 AU B BT 5K 5 )7 REAT ), 3l i To S AR RE AR L ¥ IR % Jm 7 RE IR
HRACR AR, [N R REIR U B BT, 51 T2 SR 1) ax (IR U 3R, v fe THAE
ASTIVESTA LA CF G PR, 2021) 0 AERE RS2 T, Al PR ECR U T B A 4%
A B BARGTHS T ZTH AR TR IR AR BRI BRI 5, 1 I HE S 1Y RERE AR 5
T RETREAN T , AR BR800 A AR BRI A9 Ty (Rt 6 R 180HT, 2025) 0 iR sify BE
JZETT, LA B HETS B REAE A HE A2 oR 8 38 A M TR s AR s PRSI LSR8
R T PRI By (IR AR I 21, 2025) o HT Il , Alb AR AN TR A 7= B A5 Ao A B, Ay
TARTHI AR S B OUL A

S R RN o REVREE R S e 4 B W s AT . — T, RE VAR TR BRI
SR 1 RAR SRR, A SCIRA NG (F R, 2015) 5 55— J5 T, BT RE IR AYE K S 2
IATBAIAL , I 1 RGN AR, HEsh Hse By BE ™ ah S R 55, 8l Axs
G A BEIR AT B (FFEEUE JRPE,2025) o XAl R AE LS 5 A 16 AT o B AR L [ 3R Bl g 1
B AR 107, ANABRAR T ST BRSO, SE a2 A 5 ok BB R 1), S8 1 Sl T xR R
S5 XUSSE PR3 17 RE )55 e T

2 FFTA  ARSCRR LS R AR

TS 2 - REDRAE T B A HEBURHE NI B BT | S s SRS £ 15, AT i iy A 25 e

fBASE 3 - REVR e T B SR 1o 5 | Al AR 7 A 5 g R RE  HESH b 2540 T BOR B 5 75 G
WA , AT 5k T A 25 B

il 4« BEVRAL R BRI 5| 5 PO AR T A T O LA , TS st dnl iy A= 25k

= HEkRRESRENE

(— ) BHEskiR

AL SEE 53 B 2R FH R ] b 2 T S DB T 18 TR AR A, AR AS I 3 Ty 2006—2021 4F
R BRSBTS S A I TR REAR O e A DA S0« e | BIBRFE AT N T B A
A AR (AT CUMSETT 45 ), sl e 7 1B DX S 3 45 et 2 ) B 10 -3 s e BB 072
BB e A 22 T, B AR ORI B A 2 . R TR AR5 281 A T K LA b 3T 4 T
B, Hor B RE R R Y3k T (S25R41) 614>, /R vud i (6 R 41)220 4>,

29



BEE ZE N & B AP RO ERERBURNE T ESHMER IR

A SRS 2K B (P E TGRSO (b E T I ST ) A TGRS
R AE SRR GETH AL I EPS B I | A1 X6/ BEFR FRAFFE Ay ek [n) 8, AR SR
MBI AN AN, G2 S5 J7 25 ISt Al 152 B AR i (EX [T U 45 2R A 40, AR SO0 T 3%
LA EAT ETF 1% XGH AR FEAL IR, IR 43t AN AR I 22 55 78 s A T X B AR 3

(Z) =R

AR SCHARE 2014 48 [ G007 BRI /S JE T A 44 B0, LA AR g S 3 20, R AR T Ay %o
WREH . 25 JEFH B I R Yl i e 5 oh b s G 250 2 )y R g e, e — e M ME S BEL
PERFAE , DR Ay — 3 8 AR S50, LM TR BE U B ORIl i A= 2 e g R 2R A0
PG X — BRI A SRR AU 22 7058 (DID) «

ER.,=p,+B,DID, +B,Controls, +u,+7y,+e¢, (1)
Horr, ER, FR565 i IR ¢ AERY A ZSEIE , DID, Uk 220 g 10028 5 U s 1] i 4025
2 H I, DID, [ Z 50 B, e/ BUR SR80, , 52 BT RE IR 7R 3 T 2 Boe i A S B
M, Controls J&— AN A8 5 , AL HF NI A 7 BUEL P B85 55 0 e, S 3T [ 2 2400,
KRN E RN, e, AREHLIR 2SI,

(Z)ZERENE

LWL 5 (ER)

ARSI B R AR B A T AR A CER ), F LA Z20 0 17 A 285 3R G A T e A i e
phis s AR G 0 A FRAEE R T o R BRI T AR S I B 22T PSR AT A 1
PN AR IR AR AGEIALR 54553, LA s 3k ol AR S IHE A o SR, b2 7 AR ot |
SRR IR T A S PR RS KT B 22, A RE FE 3 R IR A S PR A% 0o PR . kT AR S R
AT 21 (4 A 2 BT a3 5 FC AR SR T ek P9 A A 1 XU s SR A DG . S 3 4y
YA A i B B ST AT AT R TE AR B A (PR S e SRR A ol AR AR S T RR IR
W, ASGH S B ST ME AR A S R GE I TR 55 7 55 XU A%

SYRAME G BE 7 SR PR, AR SCTE A SR AT N JK B (2023 ) 36T PSR AT A4 A= 25
AL TR R SERE T Chaudhuri 55 (2002) £2 H A% PR G55 I BEHESR (VEP J5 7% ) # i %
W AR S EAL S, BT VEP AR A 2X PRI 55 1 EE e SR A A RS T
B3R TT AR TCIE AR A A AR RO s K HE SR v (18 AR A AT R i Ry I A S PR 45
B 7KV, TR MG 551 A1 5 20 e IR T L B A 45 15, Al 2R S e S 25 PR
e 1) S SAASVEAL o M B D7 =0 b i Al T A A IR KT SR A B S A O 2 R
BT O S AR I IR S ) “ AR AU VDAL . FEAE SRR IR FHEBOE b, B BRIES R
BRI BEXE LA RO , FLA7AE S e M S ANHA e M, AR SCOR AR B (3, ABRAE T BEAR
I AR SRR ALY 309% 53 BV E A i (A= A 22 A i Ak ETERR A A 30 v 3 (o B+

30



14z 4%

AT RRURNE A3 , AR At IS EL L PRI B2 S T4 . BRI RS AL BRI
G, AR SCHE T PSRAR R 8 A A IR R A IR R PR 2 R R T RS i 3k 3
THARPI M 124 =R ER, AR 2 PR o B TS RS AR AR LE ST [ A T, AR SO A5 4R AR

4% 4% 7 2006 5538

BOAELEA T G GRAR AL 3L, S T SR PR A I 0 B 3R T R A i A S IR K P25 B 1R 58

*2 I A A IR KT AR AR &

— F AR AR Z R AT = F AR AL 7

AT AR E i/ A i1

AT A am k& i/ A i 1

JE A1 46 % AT e A HE ik E ETIN i 1

A e E wh/ A i 1]

PM. s 4F ] 7K J& W/ s ok 18]

4 ARFRFAF AF KRR A & Sk E

(EL) A %ﬁﬁ%%%%ﬁ % o

A B 4 T AR N A |

A E R X T AR T TR A &

Tl B JE 35 4 45 A LR % E

e L 45 # SRR F AL % i

TR E AR % i

FEICE AT WSS PR AE A E R I B A T, B2 PR DX I A A 7R A
ﬁ%%%‘%ﬂmm% Pk S 2 A 2R AT, AR 2 e S M TR AR A I 2 Rl AT, DA 25 3R
S S AN S5 K AR AL I RESZ AR VR AT RETE o S8 P AT LABRAR A B A %) ST, B

S R GENE s PR RIS, S 2 IRAR o T IX —SRIR, B 5 R SC VEP 7 4 8
e, A SCER HH B s A AR ST E N RE D7 32, A () B o ORI AR A RS54 T
AR T AR AR o T B A A PR /K1 R BT TR OB

ER,,=Pr(EL, . ,>Z) (2)
Horp, ER, , F0R55 i AR « BB A TINE s EL, ,, FmizmmiTe o+ 1 IR B AR s
REKA 5 Z, o ¢ IS0 A S PR 0 S I 1 DML C RV A 25 R G O T RE AR If SR OK
e

ST 24 1B S0 ) T A AR PR K P n] AR D ORI 8 ) A (X, ) R & il IR
TR ZET (e, , )Y PRE, HpR AR A E

1t+1 f( 1t7e ) (3)
A GIRAK Q) AT T

ER,=Pr(EL,,,=f(X, .e.)>Z) (4)

31



BEE ZE N & B AP RO ERERBURNE T ESHMER IR

GEAATTT Ui/ N T3k (FGLS) M i A= 25804k, BA U T
S0 X IT A AR IR B AT HEAT 1A K 81 UA 5 1R 5% 22 8- O AR S A A8 IR B i B it A 7
OLSAtiI T, RifF7E T X
EL, =X, f+e., (5)
&,=X 0+, (6)
Hopr, EL, AR i 78 ARSI EK, X, AR i 78 U RRIE S 5, 6, SR
BT AR KB BESII, p, , HBEHLIRZE T
S0 A — R A LA A RE AL A T FGLS AT, 15 21 A= IR EE AT Ay A 28 (.
E[EL, |X, 1M)5% o7, BI74E F X

EVEL, JX, =X, Bras (7)
P[EL, X, =02, =X, Ors (8)
55 =0 ABRBE S IR AT IR IEZS 3, WA= 2 F 3 m] AT A T =X
ER, ,=Pr(EL, ,,, >Zt)d)[£i\z’} (9)
X Orars
IR, — 7 A S R GEA5 5 D RE Y S 2 A5 NSRS G PP A SR TR 25 BB I I AE

FVEU A S RGN AR B 5 73— D7 T, NI Sl AR 25 R Ge el i) T Mgk — 25l 1
Az RS IRIE R) B(EL A S 2 PRSI G 1 CR 53655, 2017) o IR, HER O 1R -804 — A48
X EER PN A B R G ARARE T ] . BB A S-S 8 Z R0 N R W52, B4
GO FTAN A, 2R FAR X (3008 A9 512 AT AR 318 43 4 119 ST o 50405 20 25 08 2 e (I AR A8 PR B 7K
& E A A FEAEG PR, HAh RSB IR SOR A 38 R G4 Fr i — [ e R T2
SR AR TS Bl I 4ER7 ] 452 DRV R RE T o Hi b , AR SCR AR LAY 5 125 , B4
A AEAI T A2 S FREE KA 3095357 £, BERE S A B it R 3l i A 28R 381 2R A dRe Ik
A IO E, RIT THE(ELC Z, ) o

2% RE R (DID )

AR SC R AZ O R St S R VT A 15 R TR RE IR T A I A AR
it (treatx time) . treat . time 53 |23 11T RE D04 H RN 6] E DL AR 5t o [ S RB IR R 2 A1 1Y)
R TTVE A AR FRZE B R 1R R TV S o BRZEL, IR R 00 % T3 Ui, 723
St G4 K LU A A 1, 35 S 2 BB A O A R Ty AR B SR IR 0.

34 AR L

TR T AR S IR 22 Uit 2 R R A G PR B SS A AR AR SO TR

32



147, 4% (744 5 2026 =3

JE 25V e 26 CEKCO) B | V5 2 X FIr 106 S 0 71T 26 5 24 AH OGBS , 228 PNVER R E 2l
(2025) ST , NI TT RIS L 28 55 7K 77l 285 48 RDGE Sl DU A 6 B, e B 4 B AN REAE
AR VR R AR (1) N TR (ps ), AR T A AR BN FVIBOW B8 , B DA il 3 i 6
B kAT oK i R URT AR AR R R 7 (2) 255 R KF- (pgdp ), A SEBR b IX A= 7
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51, DID ffliit REUKIRTE 5% K- b 235 1, 3 B[] 1) HA PRI AL fh] SR R X AR SC
R RN PEAR 7 A 52 b T, O ahie it
6. AR PR iE
A7 3C PSM-DID H R 220 £ 11 45 43 DG Fi S A 328 o515 A 38 st 30 11 78 AR St i 700 B R A
225 BN A GRS AP A AR AR S A S il — AN | T A 23 B ) 2
A EAR | F s Tl St 51 2 Tl SEHbIRTT (9 4 A58 52 o 3 25 S s Bl A PR B AR R AR
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PAVIEIEZ RN . S5 S T RIS (2011) P, 8 P28 /R P850 ( TL ) 1
R, AR (2) R, i Yy FoRPHME, LR, i FRmer288, IREIR Y #E
e R HE O A S 2R T P Al A REFE K- S AR Y o BRI AR B D A T A
TR FNBAAT T I AE LTS AR AR IO B 21 5 eHE I A — S e it BOGT 4
FoR. BIAZERINEK 6565 (3) = (7)) FIFI/R , RRIREE R ( DID ) X = b 254 s e fb = 450
PR 3T BT B R0 R B0 BIAE 1% 5% 1%KL 838 0 1E , SRR HE R RN BE VR T #E
(4 10T 051 ZR B85 IAE 5% 10% 0 /K- F 825 1, 3 3 BT R T A R IBS SR ) S it e e YA A A
AR TR, S BT H Sh e A%, 42 = RV A FH AR, Uofb 7l 2544 , ATt Az 7= 1)
JERAEE 7 s A S 0T TR 3

] ] (12)

L (1) (YL
apn
3. S5 FR ]
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Research on the Impact of Energy Transition Policy on

Urban Ecological Resilience

Hou Xinshuo', Li Zhen', Gui Si*, Wu Kaijie', Wu Jie®

(a:School of Business, Xiangtan University; b: China—Africa Research Institute, Xiangtan University;

¢:School of Humanities, Guangzhou University)

Abstract: Urban ecological resilience refers to the capacity of urban ecosystems to cope with disturbances, adapt to
changes, and achieve sustainable development. The New Energy Demonstration City (NEDC) program is an important
pilot initiative in China’ s energy transition. This paper treats the program as a quasi—natural experiment of energy
transition policy. Based on panel data for 281 Chinese cities at the prefecture level and above from 2006 to 2021, this
paper employs a Difference—in—Differences model to evaluate the impact of energy transition policy on urban ecologi—
cal resilience and its underlying mechanisms. The findings show that energy transition policy significantly improves
urban ecological resilience, and this conclusion still holds after various robustness checks. Mechanism analysis indi—
cates that the policy operates through three channels: incentivizing governments to increase investment in energy tran—
sition infrastructure and fiscal expenditure on energy conservation and environmental protection, promoting corporate
green technological innovation and industrial structure upgrading, and guiding residents to develop green consump—
tion preferences. Further analysis shows that local government political incentives positively moderate the policy’s ef-
fect on enhancing urban ecological resilience. Heterogeneity analysis reveals that, compared with resource—based cit—
ies, the policy has a more pronounced effect on improving urban ecological resilience in non-resource—based cities.
Spatial effect tests indicate that the policy’ s enhancement of urban ecological resilience has significant spatial spill—
over effects.This paper provides important theoretical basis and empirical support for differentiated promotion of re—
gional green energy transition and the improvement of urban ecological resilience under the “Dual Carbon” goal.
Keywords: New Energy Demonstration City Program; Energy Transition Policy; Urban Ecological Resilience; Policy
Spillover
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