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Figure 1 Social-ecological system analysis framework for ecological restoration of territorial space
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Figure 2 Mechanism of deterioration and evolution of social-ecological system in resource-exhausted areas

http://www.resci.cn



44 BEOUR BE

B4 . Y BOR TGk S Al A B3 R IR
| & N SR G AL VS N Y [y N = ) N B B & S S )
WX, 4k S A Sl oy e E A2 B, T — 25 e 42
TE U o AR (O N G T4 2 ) B0l L 1997—2001 4
BEVE X WO ARFEE T [, 2001 476 W BUAR FHF4E
Ko 2001 A5 HHERRER K S5 2 2011 AF RS 4]
W, 7E R IR T AR BB At 10.0% , 07 X JE 341 XA
FLL50 % DL ER i 24 A 3 280 R R T
R B AR AR TE TAERGA B £ AR 45 T, i
feaSat 2 W 5 o 2024 4F (TR G THAFE 48 ) BT
MRS R BITE I P 48 N H R AN H 2004
AR B A G N B AR N, 2011 4R E 4
T U5 D IS AT R AR B (R (3880 N ), A N 11 ¥
KRN -0.89% , Sz W 2 b Ji RO #E 25 PR B R BE
1AM ST W (S DA o 2012 4FF + 43 6] A
DB NG UGEAL I X 25 AR B T RE A R, 240 0
Z¢ N MR R, POl N LU 2012 419 21.02 5
AR 22023 4E 19 21.69 1A, & A5 AT M 2012 4F
(1) 42.49 J7 N30 % 2023 419 45.08 J7 Ao
3.2 T ERIRRIR

ST FF R S W B IR Ak 205 G =l
Ey T WN K7 & 0 Ao e o < ) SO = o o
WX R , 2 Rk K R s I5 0%,
77 Hb T KA 35 L TT I Ak 22, ISR ™ % I s
0 RS IR TR R S T Y R B R
Hi, IR L2 SO AERUKIX . 2011 48, BETE
DX R 1 4 b T AR K 9206.33 hm?, (5 4 X T R
) 12.0% , FEIIBBEIRE I 3.6 m, N5 2 G 145
P58 7 E 3R S b R R A T R 3 S b T
TERMEE . 104k, 23t k4 10 IR
R, ZHRERARRELES K. Lk, HEF
A7 L B R S I 3 9T 2 1A T T R R T 5
Z AL IR R R 2 R EK A R SR
A S IR R B MR, 2015481 22 H (TP EE
My ) TSV IR AR BN T BETE X L3R B TR F A
W TRk, B XAE B AT KNV A 26 i, HEFR
51650 97 t, 1 266.7 hm®, FEUK, R & T %
DR SRR =Y, AR = AN 25 Rt i TR0 . AR
G DK 7 S R SR RN T3 4 9 1 T O 1
e B 25 5 R ) 1 B W T X Al B Ho A
AP I BT FE SN, AR B R R 7 A AR R . 5]

hitp://www.resci.net

25484 4 11

I T TR R TV A R 4 B A 25, S B B e AR
YE 22 i 1) SR R N Tl T A B
A 7l A R R [ SR T B R R B SR AT
INJE B, E A A 7= 22 B s e A, Al 5 o
LHET Ho 7 BUR D B AR B 5 R AB B 22 itk b
I 2 BT X R AR B B b T AR 8820.0 hm?,
B SRR 28.3% , ARV AE PP RS R I ™ R
M Z4
3.3 PR R FRR

PV RS S A 7 R SR SR
Wl & J A T B — B — B — R
PR Qe A LA o U R R i e DR L IR
X4 IR R — T R R T
Az PR T REUR T R T 58 e /N AR TR
I B N TR0 1 D o I A e Y [
K& JRy, Bl B8 IR A v 5 P AN IR 7 ol s o
U S Bl 1 | 6 A - Dl | A £ el = 2 X (N T
Z M, G2 H A UE AR, R BT A
e SR ISR AR IEA 8 7l T8 DA 4k A L
P . AR GAT L G R R ek B i
AT PN TR AZ B TR EN 2, T & e &
WERBT R B, 2024 4R (BT TEAR S ) B o £F
B A 7= 5 U5 P A B, R R 4 Ml 3 SR M G
5 BUTE IXCEE 0k 7 BB AN 2007 4F- 119 59.6% [ &
2023 4E 1Y 41.6%, Horbr, 508 P 0 TR FH 2% 1)
AH I BRI T RERAA Ty A FTHL A ) 15 2
BVE X AZGE 1 DU R SAE =l o7 4 R LA | Tl
Al PR HE A 2007 4F 1Y 62.3% i R [ 2
2012 414 39.0% , 3 EBTVE X 22 5 HE 424 i T 1
B 1 T 3437 BIHT 7 L AR B R R VR IX B
R Ge 7 b B R i — 2D e B AL
BT, 2023 AFEAZ G SCRE 7l 7 4 R LA 1 Tl £
s E L EE AN 27.4%
34 EBRGIRK

B RGEAEIET TR T A RS A 4
AR 32 BOR R AR B 52 I S5 R 3R, S5k AR 56
(R A P TR 2K AR R HE St — 259 R TR
RS e AR (RN G AE ) B 1
B 201 AR BTE X Tk ™= E 5 TR 10.0%, {H
KRR R HE R 2415 4T 9 30.0%~40.0%,



Oy A s A A B R AR SRR XA - A S R G 45
2026 4F 1
R 25 3 55 5 Je [ AR 7 E . BEURAGSRIX N P ROAT S TR R BRI AR S, (et
WS AL e R s i) By A e e E— RS RGN L AR o I ARASUA 1] BRAR P
BIRES RSB . RBEVIE FEO FAKE W e W R RSB R A,
PR mIR 2 OB RBUK , — i B R DY) A8k AR BEER I 7 25 1 1 42 38053 ) JF

BIRAIE , WS B AARTE IR R G, RAREIK T
TROFN M AR i TC T B0 A T8 32 1k IR 14 A R HE
ARG, 2 HAEMABIE B, AU T B
HEHEWF ), BTt A A o IR, 28 Hl T
e RE R K £ ER AR 1 AR 45 AE I 4
HI 554 B R GeK IR0 I FIRR B = thee f . 55—
T, LU SRR 32 77 X R R B b AL 45 3 5 it
KAEAR N, A 58 WO AR 25 AR NE Fnag L
TR 559 v sk S 1 e 28 B b 2 sl b A2 3t 0E AT
FaBUK , 51 R K RS B IR E SR A &S
YL A SR BRI o IR A ) T T A
T, 1 LA ) A A 28 R 2R 4 /N = T AR
/%/ L“._\,\E'JL’HCO

4 EXZ=EEFBEERETHIRMEIS

XtE-4BRFEEMZTIE
[ -+ 25 i A 7506 4 ik 000 W VR 0 X A —
M=l — 25 1 2R 43 IR R 2 — A 25 A BT HE 24

N RIS BOR T SRR

TN sitisoit 1t (R B
ik PEET R

2\
apss g8
Gy Y A

7l B A

ST

_&JE%‘#F

AIE%'JFH
il TR

\7‘%’% A
g ﬂé‘ﬁ

&E /[]r]
L HEBE gy O ﬁa— ‘
Ejl JF

*M; élz\

?:l'llj

XHE
Wdﬁ ﬁﬂA
iﬁ"x"’ﬂ

= MR 55

AR EBRRGERM ITEESRENRS 24
b R AR 1 A 72 BE AR 5 18 52 Ak TR AE B ol
i e BT GOR N S e ARl SO g, B A 3R
rhE A S R R, BREECNT
O HERTAMO B LS AR B R AL S
PR E DR SRR AR AN RN B 4 SRR (R
S WU EAR R WO SR e XA AR R R
gt REEIA(F3) o
4.1 EXBEEMALMIELS

1 M RO [ A A A AR S B S AT Oy AR
SN B AR A S AR R E s ) AR B R R
L Bbr, AR RE SR E SRR S5,
e A N AR AL Rt S, R, [ 428 (1]
HEBBERAKR IANE B Ak, NAA K.
AR B AN (B SO AR T A8 B A 98 X A E 23 3R
£S5 | A N B D RS A B =B WA el e V8 1 P Q)
ANA R 2 A BRI T 2 5 2L

Em A

= B FEUREE B BUIT

= WL —> B RS AL B

= TR YRR SR BB

» ZHE— LR KR
= SRl 2 (S
= PR i’**&ﬁtﬂs%ﬂﬂi

x  BAA
@ =z

SN et

KRR

i o ZERLE

B3 EirzEESEENREMBRES-ESRENENEE

Figure 3 Reconstruction logic of social-ecological system in resource-exhausted areas for ecological restoration of territorial space
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Table 1 Measurement and evaluation indicator system for vulnerability and resilience of social-ecological system in Jiawang District
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Figure 4 Temporal characteristics of vulnerability-resilience evolution
in social-ecological system
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Figure 5 Adaptive management framework for reconstruction of social-ecological system in resource-exhausted areas by

ecological restoration of territorial space
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Reconstruction of social—ecological system in resource—
exhausted areas from the perspective of ecological
restoration of territorial space

MA Jing", HUA Ziyi', YANG Bin? LUO Zhanbin', YANG Yongjun®, CHEN Fu'
(1. School of Public Administration, Hohai University, Nanjing 211100, China; 2. School of Public Policy & Management, China
University of Mining and Technology, Xuzhou 221008, China; 3. Engineering Research Center of Ministry of Education for Mine
Ecological Restoration, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: [Objective] The exploitation of mineral resources severely damages the sustainability of
social-ecological systems, and implementing ecological restoration is crucial for resource-
exhausted areas to break the “resource curse”. [Methods] Based on the social-ecological system
analysis framework incorporating multi-subject co-governance and focal action scenarios, a case
study method was adopted to reveal the logic and mechanisms through which ecological restoration
of territorial space reconstructed the social-ecological system in resource-exhausted areas.
[Results] The results showed that: (1) The social-ecological system in resource-exhausted areas
faced multiple challenges, including the contraction of people’ s well-being, destruction of land
resources, collapse of industrial structure, and ecosystem degradation. (2) By introducing the
participation of multiple subjects, ecological restoration of territorial space reshaped the
relationships between humans, land, industry, and ecosystem in resource-exhausted areas,
promoting the formation of positive interaction within the social-ecological system. (3) Future
efforts should focus on identifying system feedback relationships, evaluating restoration
effectiveness, and monitoring evolution of the social-ecological system. These should be
supplemented by mandatory national rules, market participation guidance, and socially responsive
interactions. The reform should be implemented in two key directions—coordinated management
of mining areas and land, and the realization of ecological product value—to promote efficient
governance and high-quality development of the social-ecological system in resource-exhausted
areas. [Conclusion] Ecological restoration of territorial space facilitates the transformation and
upgrading of resource-exhausted areas, enabling them to escape the vicious cycle of degradation by
reconstructing the feedback relationships within the social-ecological system. In the future, the
social-ecological system analysis framework should be implemented throughout the entire process
of ecological restoration of territorial space to promote harmonious coexistence between humans
and nature in resource-exhausted areas.

Key words: ecological restoration; social-ecological system; resource-exhausted area; system

resilience; high-quality development
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