HERE: EHRE
SCIENTIA SINICA Vitae

2025 & £ 55% 5 9 HA: 1877 ~ 1886 OPERSE ) Zeit
lifecn.scichina.com O SCIENCE CHINAPRESS

CrossMark

& click for updates

IBAL IR H AR A A ZSALAT VB iR

B4R, TokH? e’ 2002 4rast kR AL 2412 BARLS, G F a0
%) B g

2. R E MO R = A B AR S IR SR AT, 63T 100091
3. F R AR, B 210023
4. B H R4 Rl b, Bilg 200438
5. JERUMVE R IR B, 63T 100875
* & N, E-mail: wetlands108@126.com

Weka H 3: 2024-12-23; 52 H i1 2025-02-25; 2% R &% 2 H i1: 2025-04-03
[ 5% 5 SRR HE S 2022YFF1301000) %5 B

WE A2 RERETREARSEULZIE B ARE MRS, A SH A SAAT BB AE 2R KRR #HAT R
W AXEAERRSEHRBERVEAREREFHRERSRARSE R BOE R AFNE, UK ALK
BNHEREESRAERBE EN— ARG, ElbEa P EAEAERE L EAR R, BLEE5HE
RHEHESBE RN AN ER, BT T AR DERAE LT, HTMAHEHHHEL. ZET K.
BRI, EPHRFEFROCESTE, IAECESRANLARE. ZERETERESRARN A FH

EEDHENE, BeeSRAREARERR, RERELAWRA.

IR H T B AR B AR 5 = R T AR A A T i
KA MHKE, EXAH, RS, =R BEAR

BHREIREKAET ARG —, B E SRR
HE AL 6%, EEMRTEKIE . W%, gty £
T 25 T TR 1 A 2 R 0 IR 45 (L3276 A o b
EBRGN. BT R, N E SR FEFIH
o S = IS 8 e 7% 7 NS N el = O O A X755
PIoK, AZBRRAREHL IR D T340 75707 A B, 1445
JN21%2, 20120 LISk, BRI PGERG K, AL AT
MMk A Pl gk b i, EEERER . b3
MARETHIX P, SHEOKEFEREZ, # 9 Ehiek, %

BARTRABMBEURKE NI 2E D, HE

ICThBEIR . TR s UG 45 R Rt S 808
H ) KR 2545, 1990~20204E 1], [ v M4 1 b 1
TEIRR /D T 42%, Hof [ 55 A 25 2 4t ol ™ 2 .
NN A ERVEHIIE AL LA AE M 2 AR AE S R G
AR5 ok, ARV FE N 25 BT R TR AR S I
TENO) B S R E IR A R K
BORHBEAT SR B AE S RS, W2 E R BURF
E bR kAR TRt IR FaEE, Bilan (AR i
Besedam) Bl GERUERE T R—INEE A EREOK

10.1360/SSV-2024-0295

SUMREAR: R, i, 7o, 5. BARIIE B MK I ESHTA e, hERE: AdRlE, 2025, 55: 1877-1886
Cui L J, Wang R M, Xu C, et al. The “Leverage points” theory in nature-based wetland restoration (in Chinese). Sci Sin Vitae, 2025, 55: 1877-1886, doi:

© 2025 (PIERFE) Aktk

www.scichina.com


lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2024-0295&domain=pdf&date_stamp=2025-03-21
https://doi.org/10.1360/SSV-2024-0295
www.scichina.com
https://doi.org/10.1360/SSV-2024-0295

FENT RS IR IR B AR R (B A AT R iR

W RErERe ) P GET HRRR T R4
BRbrAEf R ) U0 RE LM FVLE N KBRS
AN T I IR TH, SR SE B b VF 2
SRR ARWNE, Fanvr 2 i X & KE E 5 77
AR ) ALK e i A B ek ) R KRR B B,
T AR ) 22 B (0 A T PR AR AR B A e L2,

V2 WA S RIS TAZ RO R B A SR A
ET AR RGENHR. AT REEEREE R
MR, ZMEZRNAESEREWRS. e, g
SR AR R AE EAEH, AE— RS HARE L, CAAAED
HOBR AL G A AR S5 AH LA 4R JE (Rl v e 1R Hh AR 2
RGERIFENE; AR R AR A S R
UK EX AR AT PRI R IR R
PRI RRFAE. S = XX ST g R G047 R S LB AR
NEE, 1R T EOHE DL AR S R E TR
Hix. XWTFEES RS, ZMRraESSRERE
B LT N T T 3R g B A £ a5 (alternative
stable states)!* ™1, i BEEGR AR A (FE 1E R IRAE F 8
e ™ EA BRAERFRE 1, W T FRARBRESHAESR
25, TRT ) AR A A it X DUOR Bl e ik B R 1k
AN, SEESIKE RN, filhn, JAKEIE T K%
LT 557K AR 2 SRR ) 2 D) 3 R B T BRI R
Wik, FEOIAER:EE IR &M T T RIE KRS Ak
KFaRS; TEIRMIH/KFRZS T, BT R e IR | 5
FUE AR AR DAEET XX 2 R GiAT
9 S FEHLER PR N AR SE IR AR S R AT T2
H AR R 2 FE A,

YR E PR I UG S SRR AR S S B S T
ARSI SN, H AR IR e ()3 2 R T
FrEBEME. R, 3 HMNIR R SLE
ARG = IR, ASCE AR B A S RGN
RERARLREAFAE, R AIH 2B IB AR S RAIBEE N
TS L R I AE B g Az, kM4 R Ak vg i B
SRV I A AT BB HE LR, MBS RA S
25k S SR FR A R G M AT T B E RO I 25 A R
SR,

1 B AR SRS S 2 H 4R

VI A RGBT 2 RAAE, B 0
SR T, RAMAIR. S48, Dk ReR )

1878

NP AREE R DL AR R iR e RS, AR AN IR AR
T EAER T, RHES RGURSH R T EE
RAE SRR B R RS g BERLEE AL S
AR RGN NA F RS (B 1ARIB). HFEE L
HERe e WIS RGHENE RN RS, WARES
ARG N T 24 RGfas, MRS 237
RGN AT IR, A R GRS ]
EH AN [ () BAR AL SE B, H L IR A8 e e R R A 9
— RAESMI PN SR AT AR B I BT 73 7 s ) R
o, RS R G R 50BN O, 3EN S A — AN
FIRRZ 53 835 3 e S L4, “B-tipping™); —J2&
HMERIR R ORFFANE, HF B (RG G5 B
BAEBREHENE S — DR GHRFR AR B TS
I FEE e, “N-tipping”)?Y, iR Ea A H 403898 7 DAAR
FeVF 2 HE BB A S R AR AT N ARFDS
[ Fa A Fe il K 22 R (E1C, BPF,, Fyod mile
TR FIPR S G 57 0 AT DL R b AR S RSB Ak
FVK 5 1) J (hysteresis) AT A (RP SEE0 AR 25 W8R8 77
BN T BT R BE A AT RERLTD).  BEAb, TR
RS A Bl TR T AR ZS AR A R A 75 R
AR Ty AR IR AR T AR A L W) B A i e 4k Fr RE
J1(EF, MR RFEML KIS E T, AL
BOHMINKE, ALNWAERE), A EHT RS0
Wz 51 355 K /INAS ) ek 79 L AR 25 90 1 (ecological resilience)
FEAEZE R, WG] TE BRI R G K RS
NEZEAR X B, B BA R A ST

Ak, aFRrantE. 3o, KIrhdE)H
BE A R B AE S KRG H 0 AT B R e B
R 2 TR o 49 T, 2 Y g b v L A BB /DN PR A3
A1 ] BER I H A A A (ARRAE, T DR BB AR Ak v
A] BE R I H 1R IR B IR S5 TR R R0 ) (A A
JABL Br 2 i A S RGeS A G BLR. A5 ]
H LR B AEZS SR G0N E0 I = A B B R T I
TE Rk, 18 % A BT HOAH PR 85 B 2 52 AR S R4 )
REPY OB RRMLEEAR A RGP AR, B
ABK Y I 0] = [ A S ATl FRBSE AR 3t %) s st (/N OB 1F
FFANR R BE A S 5 S, XRRO B R T ) Fl %5
FE MR ) SR B (a0 v 5 B R AR IR FE
A, XORR A AH 73 B JE ) P P SR AN [B] IR BB T
BT THRHAES RGREN E, 2 B A oy
PIRFPE RS, BHV AR RGLReE B RIE N N 25 0 I 48



hERE: ARlE 202544 S5 FHoM

a EHRPIR
A b #RhBER
S T ; ¢
A
RS 2RHK BB
B - RETFHT 2
@ REFR i
N <« ARE (EBNLES) &
3 < ER® (BaEssik) &
< R
%
R
&
RS BT
WREN
SIFBRROVIRE B -
Bl BESRAALSTRANRRES, AR
T : BESRAERTRUBS
Bl 1 AR RE N ZRE KA. A g 1) 25 8 B LIS B: B A S RGUFRASFOd FEAR-BRER AL C: g

k5 R GRS HE M 7 5 2 )

Figure 1 Alternative states and regime shifts of wetland ecosystem. A: Spatial self-organization in coastal wetlands; B: a ball-cup depiction of a

regime shift of wetland ecosystem; C: fold bifurcation model of a regime shift of wetland ecosystem
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Figure 2 Positive interventions can advance the wetland restoration
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Figure 3 A two-stage wetland restoration framework based on “Leverage points”
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Figure 5 Restoration of coastal wetlands through ecological self-organization in Haifeng, Guangdong
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To address the challenge of nature-based restoration of degraded wetlands locked in a stable degraded state, this review explores the
“Leverage points” theoretical framework and its applications. It first discusses the importance of regime shifts and spatial self-
organization as crucial foundations for transitioning wetlands from a degraded state to a healthy one, and how self-organization and
feedback mechanisms act as primary forces driving self-repair in wetlands. For wetlands that have lost their natural recovery
capacity, this paper introduces the “Leverage points” theory, which posits that initiating restoration through the establishment of small
wetland units and harnessing key ecological processes, such as population growth, spatial diffusion, and biogeomorphological
feedback, can lead to large-scale ecosystem recovery. Rooted in the dynamic complexity of wetland ecosystems, this theory focuses
on identifying leverage points, activating self-organization processes, and seizing windows of opportunity for restoration. It provides
a cost-effective framework and novel perspective for the nature-based restoration of degraded wetlands.
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