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Abstract: Interactions among natural resources, socio—economic and ecological systems makes the resources, socio—economic and
ecology as a coupled system. The coupled resources—socio—economic—ecological (REE) system were introduced for the cognitive
connotation for ecological protection and restoration from the perspective of the coupled REE system. Based on the frontier research of
coupled social—ecological system and the above cognitive connotation, we summarized three shortcomings of ecological restoration
which were mainly reflected in the insufficient systemic nature of elemental association, insufficient spatial—scale integrated linkage
and insufficient synergy with social sustainable development objectives. Therefore, we proposed the strategies for the transformation
from coupling perspective in three aspects, including: (D strengthening systematic goals for pattern and pattern optimization,

@ strengthening spatial linkage coordination among different scales, (3 enhancing matching with sustainable developing in high—

quality synergy.
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— 2N HE A (Foley et al., 2005; Luyssaert et al.,
2014), HT, TCIETE KIRE A ERRUEE, A= R A
et 2 B0 1) BB, TR B G e H 2R K
TR, O T AR Rl 2 5% AR 4y
LAWK, TR — 20 U NSt i rT R 52

BB R RN AE Sl 2Bk AR AR S
IR AR I 1, A S ORISR 0 9 TR L B B 4 3k
IEEPR R A A AW S Ak, (RBE T AR B R
F R B AN WA AL R (Harris et al.,
2006), Tk SCEH R, AR SR E DL R — T 2
REM N T, BRSBTS YL R 20
i JE I, A SR IE R R — BRI X A
REBRGEM T, KEEIFELLRRESE
2021—2030 44 “HERRGRE H4E7, BRI EXT
WK E SR G E B RIAR, LSBT R4 &
JEHPR GZHAE, 2020a) EFRA S ZA MEW, Lt
- A Yt (social-ecological system, SES) 11 ffi
We gk A A S E T4 (Fischer et al.,
2021), TXT 21 2Bk, SR BEa YR E
DAt SR RELG B UMBEFEWME BRGNS,
FFITIRE, SRS 2575 At o K e . T AN
HEBRPEE Z RN NER R, Dk NSk
(Kates et al., 2001; %%, 2020b),

S K RS BRI A Y
IARAL, S8 v Jo o A JR 2 o [ 25 4 4 4 S SC Y
AW MA S SCIH . ORZER B B 2R e IR
MR ERGNEIRR AR KR 54 tha . &zl
P PR EEA G DI B FL i b & SR A, 2SR AR SR 4P
BRI R ARES RGNS AR At
A, TELRG LA T S BRI 5 R SR U F] (E 4245,
2023), A EBRETWESTREQT TR
P AR RGE — RIVES IR LR, HIATE
B AR R4 S4TSR A RS, ASCH
RIMAERRGAE R E L2 A SR B E 0%
I, H A ARSI T A S RS, 1% SES rfnh
AT ARVERAER RS =5, 2t T AR
PR+ S AT RGRE A T SR B
BRI RSB RPBEE SHSMAR RS
IR B, ARG RGBS TR, b Bk
JEIUR G AR, A A T ASRIP B EHELE,
DU R IX B SR B 2 5 A S SO it 5
SRS

1 ARFRE-HSKF-LERREMEW
KIRIAFN
1.1 BARARE-HESEF-ESRZEREURA
EERIPBEE S SRS BRRGHEVIM
Ko KEAEN KL ARTTIRE RN AR
JERRIRARE (55 R IESE, 2020), B RGAMENE 1
2 AR, BEE AR, B AR 5
fE. BiiE, s SE S AR RGN HIAC, ERR
Gl NS AR UL e Wy B as ], Sy AT B4
BT RIS TR (T 9056 5E, 2022) #2327 TG s
SR o — FR A I S 2 F AR BEIR L
P T IH SRR Sy il . 7R NSRS [ AR BRI
MIAETE . EALBE IR T I A R R B IR ) iR 2
J& , SRS B A T R I, SN e B R
T4 . ik, ARG LIRS RGN 2
Rz, SIREA & EfaRGs, A
SRGCURTT R WO TR BE RN FE S0 | AL 2 2 0% 1Y & e e
AL [R] i, BE IR A A S E, H AR A T K A
FHAREE | SRR R WS T A S RGNS . Yike
555, T TS 00 X Sul A R Jot e R0 N R B . AL,
HARGHIREA AR 4t &0 A BRI 2 i 5
AIETE (B RESE, 2020). ARG A A BT
THEBRG A2 RG2S R % 24t
SR SRR A R G AR A A, DT [ SR 9%
IR AT HAERSREA R T — A, #
G168 2 DA FHY) Z WA E S0 | A E AR
IRFR, B AR S AT E S REMAERG
RGP R =8 Z AEAE SR G B AN ARFE, 3 1>
FREHEA A B Attt B 2455
&M, A —F R G SHAT — R 5 m A e 5 i
HoAl 7 RGAE AN AZ L, B RTIHR-AES2 0 -E
A A 4t (Resources —Socio-economic — Ecosystem,
REE) W& G — MBS RS,
12 REE #B&MATESRIPEERRNE
TERRG AT, RS RIE S # A3 A REE #8
B RGN 3 AFHIE: —Z2EEE ZIHRER, REE #iG
ARG E T ARKIR ., EBRRG AT =807,
DL ARG A7 T S RIS, L KObK H g
JE— A R EA” B A 1A SR B AR
il 51U NN SR s | DAY B W e TS B P A e
BDRGHERIRBEM R G NE, [R5 )7 1B 5F
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g0k RS NS A SRR LA B (45,
2020); —REAREA A M E M, REE #6 RGN E R
TR A ELAE B ASTT I 25 (Rl Ry 3k, Hoph &
LT RGAMEAE T — 2 S FMEGR T S, B
HABE W X A, AR ES T REHA
BRI A, REE ¥ & RS0 B L6 & A
Y FARITRI AR AR, DA sl by B e AR R A, P28
() B 5 ) i B AN R BE (Liu et al., 2007). #4T
“LIACMR AR OR  RGEE | LR TR R
VRS R TE Ak | SRR S M REVC AL, TR B G E e
B RGN TCIE 0 FEFAT B X IR TE 5, e
JEAR A I R 2 1) RUBE 25007 B X ] 28 [) A 42
SRR (F PR, 2019; BIGHIZE, 2023), =
SEERAETEAUET S5 006 . REE ¥4 258 A SR &
ST S RGNS Z AU AR i 5 4456
Z. REE #& R4 R BT 0 R IMAS AT &
G5 KL NTR R ITA A C R, LLSE ] 2210 B 25
PETE, AP B E AN BAr R LB e 2 S
Fo 2k R RN, LA IR AT RS 4 T (F
A, 2019), UL, RS A RFNE LA B
RACHSET PR, A SR8 2 5 A R T R R 5 O
R, LHRE B E S5 S5 bR &R, DR dkA: 25
R R E MK IR AT P nT Rrs & (F 1),
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Fig. 1 Transformation of ecological protection and restoration
from the view of coupled resources — socio-

economic—ecological system
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Fig. 2 Evolution of theory and frameworks related with REE coupled system
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IBERE | At 20T R R IR SN | BUR i T ) SR
DR SRy A L R 5 FE— 2, A BT R Ge o it
S BRG] FFEE R MR (Gari et al., 2015),
DPSIR fEh—Fh i e REE Ry A kX TR, Gefg
i N2 Bl AN 24 iy A S A8 () R 2 ) A BB &R, O
W AR PR 5 %8 . DPSIR Ry fg— A8
b P e S S Aoy v o S TR TN Y AR 1
B I S A S PR IR] R ) A B AR, DA 2 TG
F, IR B TE Bk R P ST AR s RIS, 5 B
W B FA A S~ ER R G AT R, P2 At
S N RS AN AN IR S B GRXFIAE, 2021),

R K HEZE4E 4 & DPSIR HE 4L 2 1 17 1 =2
—, HF AR EHEROCTAS | 15 YRR
it . FK AT, AKCRI 35 40 56T Dh i i B 25 45, B
TEG K BRIR A SR, #Esh AR RS R
BE (R 5 50 (Schiff, 2017), KHEZRHE A WAHG T
T K G IR T RS A 0 BOR D5 [, R AR AR
H bR% 1) SN AT R 1 v BT i IR R R AR S R ST
k55 2T (Gari et al., 2018), DPSIR i 7 FH 7 fili b
25 RGBSR O T AR, 91U W A5 4T £
iR A B R R LE BUR U AT VA, 64 A5
TR B X 2 R0 A 75 R B A 5 i R A T 1 4 Bk
fily, Sy B A b R WA S R GRSt & 1 o8, I
YRR A A
22 A RIS RS

AHLE R IR R G F 2 NS 5 HRE
BER . SSHATIBECER | AH AR R i
P, W0 FR N 2R R GR H SR R G0 2 8] 5 A= 1 3L
] S L, AT N5 1 4R 19 0 22 91 ) ] 4R 28211
PRIEI 5 101 % & (Liu et al., 2007). AM1IE 238 i 7
AARAER RS 544 R G 0H N AEZ H kX
REE ¥ & RGuMiM, N O 5 Sa 5 283 h—u, %
V85 H RIS A 55—y, BT 2 8 X2 4% B WA 7E
EEZMEIEGHER, JF B4, 7EAMC R b
WRGHAGUMT, TLLEAESREMALRG 5
S SRy 550 AR 25 2 v 1) 1 SR AR IV 22 3R ) L B
BREMAR, WiE AT o, S W A S0
RAEE ., EEREMSENEZARESR
GG SRT RGN AN SR, NHESIE AL A%
JR =i B RR S5 — T RE S ME” BN M 56 2R M 3k 2R S R
A UFRAELAR AL T P (25, 2020a; B4 S0
45, 2020).

N\ Hb R G 3o A8 4 A DG BRI = a], DA R e
U505 FL T 7R ) 253 ) AR R G DG EE, AT 4R B4R
A 28 [ Sy | PR AR 28 2 2 A 380 1 AN Xt
PRI AT RS AT R e R R, A H R S Y i FH 22 461
Ha AR AR = A A [ SR A
I 2R A H9A (Yang et al., 2020) ., VR 5>
IKT7 SRR 2 S A 2 TR IR I3 dip g o
(Wang et al., 2019). HaK B XS AEAE L (Hale
etal, 2015). AMRGRBE AL SR BN
N A AR SR B B A FEALIL A RIS
Jai . PG 4 T, B ORI AR S B E il
TR BV Z B R M A BAE R, St a sl 4
PR AU BRESEE AR E R R GRS
W PR AR IR IR] . G2 A T 1) 4506 43 DX, Ak
ZE[ETF R AR R R PR e S A (2 4%, 2020D; X1
R, 2021),

23 HE-ETRFIELR

- B RGBSR T TR Mt 221k
MR B OGHK, 4+ - B ARG HrHES (Social-
Ecological System Framework, SESF )} A\ Z&4t25Hl
B RGAC IR K B A SRR Ho, B
W— N2 ARG B A UL, SESF NEZEE T
ARSI S &P WIR S AN (A
)56 R AL T — AR S PTHESE, AT H TR
52 & RGN AR AR it 678 728 0[] 1) AH BAE
HHLHI (Ostrom, 2009; McGinnis et al., 2014),
SESF Bt A AE S T RESHSAW TR
SE IR AU AR, X G R A R R R
3R I A 2 R 3 S5 2 A AR L AAOPR A A
HEATE B HARES TR . ¥t Salh 2%
IR BRSSO, DA IR AL R
VS M BRIR I NG Bl (RHAR AR, 2024), X2 )2
PR G BB AR TR IR . A Tr RS R
St AR KRR RERS LAN FH, XF REE £ 2L &K 9 ffAa
FREE AR 3

XTAESRY R, oS- EB ARG HESE
HARAEB T RGEN THE XA AR TR E R
MAEBRG M, ST RS TEU. €X. 4
b2 A SRR 5 AH SCT7 AR BB B9 T Bl
RS (2019) FEERIFVTIR Sk DX I8k L7k AR B b A
DMEE THEH N H SESF HEALE B T — &2 1+
RIER, Mt R G RAT Y 0] B2 W, 1730 1%
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SroU I S g () SR W . BhASTTAS ARSI
B AR S @ TROR, R — A SR IE 2 S0 IR
R T RG ) % . Qiu et al. (2022) F:F SESF
MEZR, ZEA AL, ARpE 35 S AR ST AR, RIEWA
Setb HEh R S AT R AR M AR R GRS ke
G bR, HUHRME TR X T 20 4R S I8 2 s,
B 7R A A AR S 1 it o O 2R I ] A A B

3 HATAESRIBE PR AL

3.1 ERZXEHRAERE

T F 1, K AR, B L, S ARERE
PR SRR AAREAS — | A TAEERES . THIK
AAGEEHE N, — Lo MBS TR ZE R R
T R R AL BIBRATRAEAE (PR, 2019).
WERAMNERSER  ERXHRS. RAHARGZ
[ SAAFAEAR B OGIR . AHELTR 2 O 2R, LU ZAOMR ) 2
L[ A ZER A AR AR AH B 520, 25 a2
RO RIGH, ZM ARG LR R, R EERZ
[i) A8 R B AR FH RIS e R, o S BOR 1 2R A8 TR
R 1 = bR AR A PR TR R B — B, LUK
AW T B — H AR, BRI T K R, HE
WA B T A 2R — RS RGEIE TR,
Yo A 25 22 45 ) A7 T 52 i) 128381 . B0 (Feng et al., 2016;
Fuetal., 2017; SRR #F5E, 2023),

MHTAESRIPEE NN R M ARES RS
EEIARESREIMESATNE AR, BERS
PRI E S R G S S AT BRI AL
G0 EBRP B NG5 7% Bt S LR T 2
AU, AR | BT R A BGEL, foln, ¥
- R AR TR AR KR A 55 3l T A
55 A5 ) AR AR IS BB A 55 T, S8 BE POk Al A &5
¥ e A R A AR A R R s T bR T (Wu et
al., 2019),
32 ZRESEMNEINERE

H AR SR HE &0 22 ROBE 48 25 i Bk sh 1 A
JE, XA R B T A SR B S V5 B i 4% 5 3R ] A
HAEHMEMEAEHREA . N HRHBR A E, A
[7i] DX 355 ) 9 D8 B0 | A AR A & SO AT
X5 ERRENREEE STTBUE N R MAES
W T AR R E S W REAICE (E%44,
2017), ilan, SRR ik b AR W K, SR
PR £ VR TR ARV 5 [ /K 3 0, 3 B ST Wi I

T, 2R A2 TR A SA A MAL ZE (Wang et al.,
2019),

AR R REE T, ARSI E S et ik
RNV AT B Z A G — W LB WM, 330 T =
[ R B H , ROZBRMIE i 5 32 2 . LLEE
T ], B i — R A SR B B H it 4
TR F ARSI EAF DR, [R) I B4 1 il i X, {5
FLIBIAN G BRI AR 28 TR A SRyt 232 Wi XAk B R Y
A FFEEE, b AR AN B T i B 25 T i
K TR . = AN A B 0 AR 2R IR, T
M) 1) #5 YA] i 4 /K B YR 22 4 (Liang et al., 2015; Feng et
al., 2016),

3.3 S5HKWHELZRBFNHEERZE

TE ™ IR 1 42 BRER B 7] 1 5 28 5% 7 i A8 U T4
HET, RN R TR S — A 25
A2 HbR 1 B AT 8, 20 TS & 3F 20
9K B 5 Wran p L[R2 e o 0, R T SR A S A
AR B — Rl N TR0 5 A= ) 2 ek, AR SR
B S LT RS R R U RIS 1 5 R
W 7 B, JE R B — 1Y A ARk s TO i S W] Rl ki
(Fischer et al., 2021),

B ey R AR X i B IR B I ARG B, JR S
DX B b e e, MR G R B H 45
i, B VA ERIX At v TR IR IX, S —
AR T B VA BRI AR A 2304k, A A AT R4 K&
JEIREH #2581 (FRIAF5, 2019) ASRPEE Y
CIESEs % 4 i ER e B R SRE N VS =R R eI SN
FKAETHEUIRER, LRGN 5 IR 55 A 7] BE4EF
(E%45E,2019),

4 RTAESHRIBENER

W[ B2 A 28 R GE IRl B2 i 22 1) 25 A0 56
SR RELE R R, AT AR YT A S IR B B I Y
FEkAK (Peng et al., 2024) . HARTIF—HFE L5
HEBRGRE AT AR RYEE R0,
WA T RGBSR 5 PRER, 55 % %
R R Gt | 25 ] RO R R LR G i AR 1)
DM, RS ZR G0 ) MR A T 0 1) AR, KR
e FE A 2 Z G0 00 At e AR e, 18 T S A 2848
HEE TR R & R (5] 3) .

4.1 BURLZB, BEEERKEKESR
PLAR Rt S 2T - BHE RGN L,
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Fig. 3 Strategy for the transformation of ecological protection and restoration in the coupled view
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s FEZE LS AL 7 1D, A AR GEUR A BUIR 5
AR A R GEE5H . ThRES IS5 40 #r, TR oe 45 E K ]
AR AR P 56 2R T A S PR B A58 0 J8 7 A A A K
BE (FPRHE, 2019; FIUFE, 2021), SACEE,
DL R G WA 4 B 2R OB, —J& o7 2 T 448 (8] S
FHANE Z A 2R | X A4 B, WA
LK AR H B Vb 4% B SR EE R Z (B AR EAVE T, Bl
AR O A S SRR L, R A A RIS
BUEE, DA S RPIB A J; — A WU A R4
BT RGEMESETT RERWHEER, L
25 EA SR, IS5 e A
42 BEMZEEBERXR, MEEEEKDHGE

REE #4540 (AR 1k 32 2 Fh K 2 /Y L[] 52
Jai it AR (A T A7 R R e 28 A BRI R A S MR .
B WA 1) 28 [ 28 B — )y T 2 FE A AR B BT 1Y)
SetE A B R G I SEAE, 55— R G REE A
B RGN SATS ARSI E Rt AE
R GEh BN R G A RN . DU
525 (B R B 42 5, — & o e R v, IRERTIZ HL
IR, s X A1E ., XA, s, fedta
B3 —RAFEIAIURTR ZS 8] RUE REE #6240
HIBE By, J0HOC I KA SR R TR =5[]
HNES R, Al A 252 4 5 B R A S T REA =), At
TE B 25 A ] A A A R
43 RZIBENE, RASRENREZRE

AT A SHe St B4 1 AR F 3 Vb — R AR AR b i

5. DR T I AESAPE R L 9IRS R AR
54 B A G 5 S A SR B
HHORBIm A T 2 AR>S A28 S (i S B 4T
S35 HAR (Peng et al., 2023), #il0, + b330 H
3 o PR S A AL AR A R LA & Rk N A
PSR ER, AR T LAY R T
FIE LA FE LA U R R A A S IR 1B
SR EHZ W, J7 S | AL A b A B R BT
NS SR NI 1 R 28 2 21 5 N v o el 7N
ARG LR R (455, 2019), —RREASR
126 X IR AE S R G R 55 152, mF AR S R SR
FAU 5 P R A FR AL, IR 55T b s i e | 25
() 4% Jr DL A AL 25 R il it ) o s — R AR SR
BE A SAT R RIS K, S RARRS
5k 2500 B ARG B-F A A Ak, Jf g s
ARt 2 RGN AR R G b oy pLHI, 2L A

SRRt SRR GRS PR, fE a2k n] £5
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References

Bai Z K, Zhou W, Wang J M, et al. 2019. Overall protection, systematic
restoration and comprehensive management of land space[J]. China
Land Science, 33: 1-11 (in Chinese with English abstract).

Chen Y P, Zhang Y. 2019. Sustainable model of rural vitalization in hilly
and Gully region on Loess Plateau[J]. Bulletin of Chinese Academy of
Sciences, 34(6): 708—716(in Chinese with English abstract) .

Du Y L, Wang Y L, Li R J, et al. 2024. Constructing a county—level
landscape ecological restoration pattern of agricultural and forestry
interlacing based on the "Source—Sink" theory: A case study of Orogen
Banner[J]. Geological Bulletin of China, 43(2/3): 463—473 (in Chinese
with English abstract).

Feng X, Fu B, Piao S, et al. 2016. Revegetation in China’s Loess Plateau
is approaching sustainable water resource limits[J]. Nat. Clim.
Change, 6: 1019-1022.

Fischer J, Riechers M, Loos J, et al. 2021. Making the UN Decade on

Ecosystem Restoration a Social-Ecological Endeavour[J]. Trends


https://doi.org/10.1038/nclimate3092
https://doi.org/10.1038/nclimate3092
https://doi.org/10.1016/j.tree.2020.08.018

FA3HEESH

FR (R S 2k

DRGHEIMT NS B EFRIE % 1303

Ecol. Evol., 36: 20-28.

Foley J A, Defries R, Asner G P, et al. 2005. Global Consequences of
Land Use[J]. Science, 309: 570-574.

Fu B, Wang S, Liu Y, et al. 2017. Hydrogeomorphic Ecosystem
Responses to Natural and Anthropogenic Changes in the Loess Plateau
of China[J]. Annu. Rev. Earth Planet. Sci., 45: 223-243.

Fu B. 2021. Several Key Points in Territorial Ecological Restoration[J].
Bulletin of the Chinese Academy of Sciences, 36(1): 64—69.

Gari S R, Newton A, Icely J D. 2015. A review of the application and
evolution of the DPSIR framework with an emphasis on coastal
social—ecological systems[J]. Ocean Coast Manag, 103: 63-77.

Gari S R, Ortiz Guerrero C E, Auribe B, et al. 2018. A DPSIR—analysis
of water uses and related water quality issues in the Colombian Alto
and Medio Dagua Community Council [J]. Water Sci., 32: 318-337.

Ge L S, Xia R. 2020. Research on comprehensive investigation work
system of natural resources[J]. Journal of Natural Resources, 35(9):
2254-2269.

Gu T W, Peng J, Jiang H, et al. 2023. Watershed—based territorial
ecological restoration: Theoretical
issues [J]. Journal of Natural Resources, 38(10): 24642474,

Guo C H, Zhang M S, Wang Y, et al. 2023. Ecological restoration of

China's territorial space in Yulin section of the Yellow River Basin

cognition and key planning

through nature—based solutions[J]. Geological Bulletin of China,
42(10): 1745—1756(in Chinese with English abstract).

Hale R L, Armstrong A, Baker M A, et al. 2015. iSAW: Integrating
Structure,
systems[J]. Earths Future, 3: 110—132.

Harris JA, Hobbs RJ, Higgs E, et al. 2006. Ecological Restoration and
Global Climate Change[J]. Restor. Ecol., 14: 170-176.

Kates RW, Clark WC, Corell R, et al. 2001. Sustainability science[J].
Science, 292: 641-642.

Liang W, Bai D, Wang F, et al. 2015. Quantifying the impacts of climate

Actors, and Water to study socio—hydro—ecological

change and ecological restoration on streamflow changes based on a
Budyko hydrological model in China’s Loess Plateau: Streamflow
response to climate change/ecological restoration[J]. Water Resour.
Res., 51: 6500—6519.

Liu J, Dietz T, Carpenter S R, et al. 2007. Complexity of Coupled Human
and Natural Systems [J]. Science, 317: 1513-1516.

Liu Y X, Fu B J, Wang S, et al. 2021. Review and prospect of the
water—food—ecosystem nexus in dryland's Coupled Human—Earth
System [J]. Geographical Research, 40(2): 541-555.

Luyssaert S, Jammet M, Stoy P C, et al. 2014. Land management and
land—cover change have impacts of similar magnitude on surface
temperature [J]. Nat. Clim. Change, 4: 389-393.

Mcginnis M D, Ostrom E. 2014. Social—ecological system framework:
initial changes and continuing challenges[J]. Ecol. and Soc., 19(2): 30.

Ostrom E. 2009. A General Framework for Analyzing Sustainability of
Social-Ecological Systems[J]. Science, 325: 419-422.

Peng J, Lyu D N, Dong J Q. 2020a. Processes coupling and spatial
integration: Characterizing ecological restoration of territorial space in

view of landscape ecology[J]. Journal of Natural Resources, 35(1):

3—13 (in Chinese with English abstract).

Peng J, Li B, Dong J Q. 2020b. Basic Logic of Territorial Ecological
Restoration[J]. China Land Science, 34(5): 18-26 (in Chinese with
English abstract).

Peng J, Tang H, Su C, et al. 2023. Regarding reference state to identify
priority areas for ecological restoration in a karst region[J]. Journal of
Environmental Management, 348: 119214.

Peng J, Liu X, Gu T, Fu B. 2024. Developing integrated geography to
support the “ Community” visions [J/OL]. Science Bulletin, https:/
doi.org/10.1016/j.s¢ib.2024.01.003.

Qiu S, Peng J, Zheng H, et al. 2022. How can massive ecological
restoration programs interplay with social—ecological systems? A
review of research in the South China karst region[J]. Sci. Total
Environ., 807: 150723.

Schiff J S. 2017. The evolution of Rhine river governance: historical
lessons for modern transboundary water management[J]. Water Hist,
9:279-294.

Wang J, Zhong L N. 2017. Current status and prospects for practical
research of landscape ecology in land consolidation[J]. Acta Ecologica
Sinica, 37(12): 3982-3990(in Chinese with English abstract) .

Wang J, Zhong L N. 2019. Application of ecosystem service theory for
ecological protection and restoration of mountain—river—forest—
field—lake—grassland [J]. Acta Ecologica Sinica, 39(23): 8702—-8708
(in Chinese with English abstract).

Wang J, Ying L X, Zhong L N. 2020. Thinking for the transformation of
land consolidation and ecological restoration in the new eralJ]. Journal
of Natural Resources, 35: 26-36 (in Chinese with English abstract).

Wang J, Peng J, Fu B J. 2023. Integrated Ecological Protection and
Restoration in the Guangdong—Hong Kong—Macao Greater Bay Area:
Thoughts and Suggestions (in Chinese with English abstract) [J].
Bulletin of Chinese Academy of Sciences, 38(2): 288—293.

Wang S, Fu B, Bodin O, et al. 2019. Alignment of social and ecological
structures increased the ability of river management[J]. Sci. Bull., 64:
1318-1324.

Wu X, Wang S, Fu B, et al. 2019. Pathways from payments for ecosystem
services program to socioeconomic outcomes[J]. Ecosyst Serv., 39:
101005.

Yang Y, Bao W, Liu Y. 2020. Coupling coordination analysis of rural
production—living—ecological space in the Beijing—Tianjin—Hebei
region[J]. Ecol. Indic., 117: 106512.

Ye Y M, Lin Y B, Liu S C, et al. 2019. Social—ecological system (SES)
analysis framework for application in ecological restoration
engineering of mountains—rivers—forests—farmlands—lakes—grasslands:
Utilizing the source area of Qiantang River in Zhejiang Province as an
example[J]. Acta Ecologica Sinica, 39(23): 8846—8856(in Chinese
with English abstract).

Ying L X, Wang J, Zhou Y. 2019. Ecological—environmental problems
and solutions in the Minjiang River basin, Fujian Province, China[J].
Acta Ecologica Sinica, 39(23): 8857-8866(in Chinese with English
abstract).

Yu G R, Yang M. 2022. Ecological economics foundation research on


https://doi.org/10.1016/j.tree.2020.08.018
https://doi.org/10.1126/science.1111772
https://doi.org/10.1146/annurev-earth-063016-020552
https://doi.org/10.1016/j.wsj.2018.06.001
https://doi.org/10.31497/zrzyxb.20200917
https://doi.org/10.31497/zrzyxb.20231003
https://doi.org/10.1002/2014EF000295
https://doi.org/10.1111/j.1526-100X.2006.00136.x
https://doi.org/10.1126/science.1059386
https://doi.org/10.1002/2014WR016589
https://doi.org/10.1002/2014WR016589
https://doi.org/10.1038/nclimate2196
https://doi.org/10.1126/science.1172133
https://doi.org/10.1016/j.jenvman.2023.119214
https://doi.org/10.1016/j.jenvman.2023.119214
https://doi.org/https://doi.org/10.1016/j.scib.2024.01.003
https://doi.org/https://doi.org/10.1016/j.scib.2024.01.003
https://doi.org/10.1016/j.scitotenv.2021.150723
https://doi.org/10.1016/j.scitotenv.2021.150723
https://doi.org/10.1016/j.ecoser.2019.101005
https://doi.org/10.1016/j.ecolind.2020.106512

1304 Moy 18 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4

ecological values, ecological asset management, and value realization:
Scientific concepts, basic theories, and realization paths[J]. Chinese
Journal of Applied Ecology, 33(5): 1153—1165 (in Chinese with
English abstract).
Zhou Y, Chen Y, Ying L X. 2021. A technical framework for ecosystem
conservation and restoration [J]. Earth Science Frontiers, 28: 14-24.
Zhao W W, Hou Y Z, Liu Y X. 2021. Human—natural coupling system
for sustainable development: Framework and progress[J]. Science and
Technology Review, 38(13): 25—31(in Chinese with English abstract).

Zhao X, He G Z. 2021. Review on the DPSIR research based on
CiteSpace[J]. Acta Ecologia Sinica, 41(16): 6692—6705(in Chinese
with English abstract).

Mt Fh 32255 3Tk

FR, JRR, T4, 45 2019, S E A MR IR REBES
CEAIRBALT]. P bR, 330 1-11.

FtAF, 3Kk . 2019, 8% 45 IR B B IX S R TR 24 (0],
Rl BEBE T, 34: 708-716.

AR S, FkaE, RS, 45, 2024: T PRI BSHY s A MRS RE Y
B E WA B A A RS AR 7 (7], o B 4, 43(2/3):
463-473.

A 2021, [H + 55 0 A BB E iR
BeBe T, 36: 64—69.

R, A 2020, HARTIRLZEA AL S5 R RAESR [I]. AR VRIRF
1R, 35: 2254-2269.

FRRNE, TR, T8, 45 2023, BT A AR SR ETT Pl E 44
[ 2 A48 S —— DA P AT AR [ 5 (R0 2 A S R 1 (9], b i 41,
42(10): 1745-1756.

FHER AL 2 ], R

JBRG B, S, FR0m, S 2023 UE - 2S EAE RSB B SR
YIS ], BARBEIRAHR, 38(10): 2464-2474.

XU PE, AR, Fb, 25 2021, S2IXAHIHE & R G0 K-HE-2E 25 568k
WFFERITLI]. HIERATST, 40: 541-555.

S, B, HHAL 45 20202, i EEA S AR AR B s RES
BE RSN ]. AR, 35: 3-13.

T, ZEVK, T, 45, 20200, 16 [H LA R AR B I AR [T]. R
[+ HRlF, 34(5): 18-26.

TGP, 2017, S A 252448 L MU T4 P R Tk (0], A=
Z5274R, 37: 3982-3990.

F A, BPFETIR. 2019, A BRGNS T 5 1L /Kb B w2k S s &2
RN (0], A= 252440, 39: 8702-8708.

T, BB, BT 2020 Bt X L RyA 5 A SEE HERE [)]
B SR BT, 35: 26-36.

T, A, A7, 2023, SCF B MKTE X — kA SR B E
B2 HENYT]. o EREBE BT, 38(2): 288-293.

B, MRS, X F05, 45, 2019, Ll KAK HH I B A 2546 5 TR AL
SRR Y (SES) S HTHES W FH——LA W T4 BBV IR Sk X sk
Jl 1], HEZS24R, 39: 8846-8856.

T 5 E, EA. 2022, FARAESME ., ESE=EH AN HELHAES
ZERF A IERIT S — b L SRt BRI K B AR (0], 1 AR A
247, 33: 1153-1165.

SRR, BRIE, VR, 4. 2021, LLZKObR FEI AR 2SR 45 5 AR HE L
¢ [J]. M2 T2k, 28: 14-24.

BSCE, BEAREER, X AT 2020. AR SHEA ST His
JRL]. B 4R, 38(13): 25-31.

BAF, BUEERS. 2021, F:F CiteSpace 3K 2l - 1 -IRZS -5 10 -0 b 43+
HIAELRn o iE i LI, R824, 41(16): 6692-6705.

R HESR S


https://doi.org/10.11994/zgtdkx.20190218.090442
https://doi.org/10.11821/dlyj020191013

	1 自然资源−社会经济−生态系统耦合的关联认知
	1.1 自然资源−社会经济−生态系统耦合视角
	1.2 REE耦合视角下生态保护修复转型内涵

	2 耦合视角生态保护修复的理论基础与研究框架
	2.1 驱动力−压力−状态−影响−响应框架
	2.2 人地关系地域系统
	2.3 社会-生态系统框架

	3 当前生态保护修复中存在的不足
	3.1 要素关联的系统性不足
	3.2 多尺度统筹的联动性不足
	3.3 与社会可持续发展目标的协同性不足

	4 关于生态保护修复的启示
	4.1 强化系统目标，健全全要素关联链条
	4.2 重视空间层次，加强整体联动统筹
	4.3 科学理解权衡，促进高质量协同发展

	参考文献

