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Abstract

Wetlands are among the most critical ecosystems globally, playing an irreplaceable role in hydrological
regulation, carbon and nitrogen cycling, biodiversity maintenance, and regional ecological security.
However, under the combined effects of multiple factors such as agricultural reclamation, hydrological
engineering, urban expansion, and climate change, global wetland areas and ecological functions con-
tinue to decline. Issues such as the simplification of wetland ecosystem structures, functional imbal-
ances, and intensified environmental impacts have become increasingly prominent. Against this back-
drop, wetland ecological restoration has gradually emerged as a research hotspot in ecology and envi-
ronmental science, shifting from early restoration models dominated by engineering measures toward
integrated approaches oriented toward restoring process mechanisms and ecosystem functions. Based
on recent research achievements both domestically and internationally, this paper systematically re-
views the main driving mechanisms of wetland degradation. It summarizes the common patterns and
key limiting factors of different types of wetland degradation, focusing on alterations in hydrological
processes, degradation of soil physicochemical and biogeochemical properties, imbalances in biolog-
ical community structures, and compound disturbances in the context of climate change. Furthermore,
the research progress in wetland ecological restoration technologies is discussed, emphasizing key
technical pathways such as water and hydrological process restoration, wetland soil remediation, and
the restoration of plant and animal communities. Typical international case studies and their ecolog-
ical effects are comprehensively analyzed. Future research on wetland restoration should further
strengthen long-term monitoring and mechanistic analysis, integrating adaptive management under
global change, regulation of biogeochemical processes, and comprehensive assessments of ecosystem
services into a unified framework to enhance the scientific rigor and sustainability of wetland ecologi-
cal restoration.
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1. 5|8

TR S 5 KR 2 (A R AR S RGRAY, T2 A T . R O R KANA X
BRI R i E . AR RRRANE RS RG22 (1] [2]. R CRIBEERAL) 1E X,
MRS RARBN T R AEE . Je M. KIS KRNI 6 m FIMI8[3]. R4S AR A Kt 1 i 7
JIT 7 EEBIAS 2 6%, (EVRHbHI SR AL T 85T 40% 1 AE 7S RGUARSS Thie, G AKTEb . YLK B BRICThEE
AW R J XIS A5 (4] [5]. BRI, {12 N R 4 R AR AR 2 2 4R N SAR AL () S
EBRG. ERHRBNE ST, BHERIGHATEF TP RERICARE . REVIR, @15
AR T AERE) 20%~30% 1Rl AU A, AL T AR e fifh 2 5 3 v T AR AN B AR 28 R4 [6] [ 7] RIS,
T Hh S A2 H R (CHL) FH A8 T (N2 O) S5 2 AU I B BEHEBOIR, LRI SRR Th g B A B 2 R 0 [ 8]
[9]o IXFh “Ehnch i - SR ESAHBOE 717 PIRHIE, AR RN 4 BR R RS S5 AR A 9T A ) oG
I, WP B TR AR S RGN Th RS e R
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SR, H 20 ALk, fEAN DK iy sk AR LML FRIIKS) T, REBHAES RBA D
THTATARA R SHK[10] [11]. BEA E PR EERRIE (UNEP)FI A 2 K 1 A1 A 35 22 Gk 55 BUR TR R}
AT & (IPBES) PG 45 LR, FRIBHITIAR A 1970 LUK T2 35%, HABALIH B R T 7%
HREHASRG[12][13]. EHEIE. HAKGEH . KB TR KRS YL TR T 5 G 55 N
FKiGs, MELCE TRAKCOIRE . YRERFAEYRE SN, SRR IIReRrEEIR[14] [15].
BB A DRI RS, BARIE RS KA RE RAMEFIR[16]. BN, KSCEB IR T80
H KL BN B 0 B8 T DU FEY IR I R (17 & B SRS Ge N MR T R A=)
FE AL IR EE MR AN AP B 3G S 2 A8 A HLBR I, B85 1 IR A BRI T RE[ 18] 0 X AR
AE IR HIZ AT A TTE 7 AR RS KR . T 5N, MR B 2 E 8 o E bR
AR RERF AR TR F 1 [19]. SRR ER) “ S0 E” AR, 4Eie
AR EMEREASIEER. REREERTI UL Z DR FEKE . Ebr E5H T “FET HARK
fif ¥R 77 % (Nature-based Solutions, NbS)”  “ 3 R4t 1d 2 F 17112 H (process-based restoration)” &5HiH &,
SRR I R B AROK SO R AR BAE A SRR LS, SEBLRH AR RS R ) B IRAERE AR E
[20] [21].

REWRHAESEEM NG T REHRE, EAREHEARUIEE R, BEERZFE, AR
EREEAME. KNS VPN T AR AR . Kit, REMMRBHGRIHLH . S 254 FH
RESAE & KA AR RO, X T3 FHR S R VA TARE SEER s B A R .

2. BMESRERUERRISG

MR IR A S R G L . DR M R T Ae AL, EAEmEARD . BV Z R R AR
W55 DhRETEIR[22] SBAHLEIR 2%, W R ARNINR R WL AR . MR @ I K224, +
A ER IR SR R R E[23].

2.1. BEAEE

SRR HIB L R ARSI R R . AFRR FEMR R 2, T RS, Mok
K SCIEIR . BN, E5FEREZEFE X, FEHEASBUEEEY > fnE, BRIE=s514K,
BRAE R R AR 2410 BEFCE R, 1970~2015 £E[8], 5P/ T5 G R P9 I 3 M i AR 2D 35%, #8730 U IX N B¢
15 59% o WEF1H b THR i R VR, U SR RS R, S EUEBRIL[25] . HUT AR SO R 3EIR A
AT SO BRI > S B R AR BAR 1, G0 3R] = A N b R K R R AR R T IR A [26] . TR
T IX, SO IS K E, AR VR A A
2.2. NABEE

NG ERHB R E SRR, BB KT 80%LA . Kl ik E LA, @idHoK
i B g A H L o E SR E 1980 FE DR IEAE D 40%, E BRI R . RAIESIGIA
BRI 2y, FEUE B IR, SURBEIEIANLEI[27]. BRI SIS ERE AR e B4, WD AW mT (28]
AR DA A NS B A, ST KA TR R, TV R /KIS Yok ER, SEE &M RMIRIL[29]. EiET
W52 SRR Y R, P EYNERI IR R EIE 22%. AN, AR EENR R, WEAK
PRV SRR Y B BURA HAE %307
2.3. K3 FEHEI

KOS FE MR R IX BB BRI 1 “— R K77, Fm B KRGO . B 7K /it
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FE BB KOKSORATFRIEAS, anHK . ZRIINEOKAL FRE, AKOCEBIENSR, S Ht 3K A i
I3 176 HEAGR T WA T, 8 B T KL T B, d-3 PRI B 1 4 S2CIRAS » (A HLB AL 7 A
R = AN COx A CHay FERIESRBHEIA[32]0 Bilhn, £ LR, AR DR ik, B3k
SR, WG, SRR RIEEAR33]. i RRIR AT, WP T SR IR R 2R
IKNAR TR KNG~ 48, SRR SRR L, 3 BRAEL AR T M 3 AR 34 /K0 I R AL AR AZ o i /K AT K
i, BEEREE . BENZEBEHRBIR, B m BN AR RGN EE35]

2.4. BRI IEHH

i R AR S R AL AR JFA S S5 MR AL, 2 AR 25 T RE Y E ) A
fii[36]. IR ML B RAE T IR T RS AP B AL 22204l o [ B L /KR AR PR S 30 b 398 oy “ A2
SEWRIL” FeAZy “WEBRIIR” , SECEIRAAL, AHURAE Y CO B b T PR & &, IR
TIERE IR, FORM I PR R AR (7] [37]. — U7, HEOKE LEMARURAE . SR, L
BR A5 H R AL /ML HE S, 3K BE JI R R RE D 235 T B (38 73— J5 i, SAALSR A0 S 8h
HUSTERIE 23 fif, GBI DR SR R [P i SEO P IR B AR, H 3 WUBR PR 45 B 28 46301 JUHRAEYE S AR
o, HEKBRVERIERE, FEBOREBRME, MOV E SRR, DRRIEW S R A T, (et
By BIRER AR HIE SR AR AR AL, S IRAE Ty e A NSRS A BE O B AR M Bl e 1 - 3
SR, BRRILBRAE, BHIS/KMEIE, SECEFRICEMIN. Py K IE[39]. BRI AR AR, S5
B IR AN R SN — DR T IR R R A . B B SR U T A R AL OM B 45
¥y, ATREVET W ETRL - MAORIL - WIRTS YR BBYEIRIA[40]. HE &R ATRE AMEA LIS R AR
ST HYIAR R AR P AR IR RN, IS5 R B R (411,

2.5. USRS

RSO SIS AR B 28 S WAE AL DR R S T AR RN R TR . RS YRR 303
AR [42] . MEIIR AL H PR A LR B AR AR A DU AR R B A RE i . A 2
EAESEAAEYD . DK VAT R 36 (R M) F PR R ARV 30T /D JAc i 572 i s V0 b BT 2 3 [43] 3Kl
TR AR TR SO 2 e, B BRI S T AR S RGIIRER TR EERRRE . A
B TR IR PR, S REE IR R A . IR PR H SRR E Y A B S, g
KACE DI REGABENE N B, SENE SR 44]. WEEVIRERRA N ORI, SRR E b . [F
I, WSHE TR SBUKE . RS IR, B Mg TR, BRGNS
TR &R B [45].

3. SEHETEERARMRER
3.1, EFRESKCIENEERR

IKSEE PN A RRHAE B E MO E AR, HEFRIEER e F KA, TR E R B RIRE 1
KSCENALRE, AFEARBE SN Bz TR KA e i 12 [46]. R WA SR B AR I/KSOS FE,
MAB E I R R HERIARN . FEALSERIRRIN, PRGN, S iz Xl v O O e s = 1
BFE[47]. KEWIRRY, WKEZ KA 2h b4 e i KA A R g A S Th g KR & 17
[48]. BhAS/KALRE U PR TERT . JH B — Rk, HOLBEDTRRAE 357 3048 2% (8] BB R Al 7
ZUE R, Gl PRER eI B B AR A O, KRR N NI R YE ), R S R A A
Z R A HLRAR BRI 2 [49] .
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bR, AR RS AMKTE T T ORI K it 4455 B B0E FH[50]. (ERF AR, SR ai i s g
HKMAWKE BRI, 4 R B IRCR, BT s R4 SR BE 752 3k AR @ . R,
MFTK B AR T EE K EGEBFE” , BEBEKE A RKE) SRS R R AN H AL
KB TKCIRE, BEEREGIGRIDER, FEQIEWI. W MAEDIELEBRIG R[5
TEN AR b F PR /K o, )2 38 R A R ORI A A B e 2 B B . PRV b VBB S, R % 3))
JIEMIT KA o AR TR E R 2 L i g 2 AR BRI AS, R BEK IR, it gk ah 7y, stk
BZeME, KBUNBVET RIEK[52].

3.2. ETHREHMEREREEERAR

M T AR, HIREEAE WS, (AR e B JUE e . IEFER I TIE
ARSI, 2 R AL RE, A N RESEIl “RIRKE ", MELMERF LS I REMFFEEE[53].
BB R A PNE T ZE G RAR, BfREERERMANURKE . HE B2 2 e v
BRZ —. @R T, AT DA RO 260 R TR BRI T8 B R A S K S5 AN
IR EE, N2 PR AR I SR (AL B LR [ 540 RXM s [A) 3 R PE A s R THE b R Ge s E VEAIK R /)
MR R . EeJm KRB H TSR EM B EEOR, M M ET A OB, BRARTS Rk L, 20
PRI E I AE PR PR e [55] Behh, SEITAHUBAMEAT S R A RHROIR, T s LS B A M S A 3k
AEWTIRE. R TSR BE TS B i A AU & B, 3 W 3t E IR ER AT G
BRFRE AT, T FEAR P IS B RETBOR L [56] . SR, AN AT RHE AN FIRE SRR o 138 A PR AT A AR BOR 22 57
HAZS 2 A VER I RN AT 2 2 AT TR I A

3.3. ETHEMHEERNESEERR

EMEREREMAESBER P REN. HRRED R IOER Y. HRTHTFZHTA “ 55|
N7 BETR) “REVE G5 S DIRETE IR, SRR K R A 18] A TLAE RN A 25 X 28 G50 (571 FEREARIE R 5 1
BvBIE 70 3 5 VA A5 P A S, a8 L D REPIR FL AN (K7 S T 2 R RV G5 A [ 58]0 X PSS AN
B 5T AR 70, IR RENS I 3 R SR AR AL AR AN S TR i B I G2 BE J1[59]. WEFLARMI, BATRIEMR AR
R RE AR, £ 250 3 RGO PR B AT 2 = A RO T R A EEAEHI[60]. AhRAh 2]
RERHE, IREER EACK S EANWMER T, KR RBE DD RESH (W T T HESh . K &M IO BN
e A SRR R AR (01, RSB R SN AIERAT N, HIES 5EFRBRmIAGERE
Wizl XHEH R G E M AR BRI R

3.4. BEERARBERSFL

REKEE . LREEMAEYEEEARERESEE TG T B3R, HARBEARBAE
B AN BEAER KRR KA ST A AN R 227 (LR 1), X2l
H—EREM. B, KUBREEPIGZIBBER “H0” , EHARROR AR T X80k S0k
PREAT R ESRUKIX, H AR EE SMIFAE A AR AT AT M AE RS KA AR RE kST AT B 51 AR Eh35T
WA RFR Y O B BT FUAR Y, ShAK AL ARG b G AR, (A S b 2 BB
s RS TR KRG, SEUER Bbr 54225 HARZ M IF & . Hik, HRBEREER,
ek ES N L LS, FESETHIIC DI REAN G IR A M T R s R A AT S, (HHE ARG, H
KIAER 22 A G, AR A FR SR A YR TE A SR A A i, 5040 B
FOR UL AT RESN I FELECBE DI REERE NG 1 . P2, BB rh A HURR 51 b 5 AR R A2 ) SRS AL HUAT 2
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Table 1. Comparison of the effects of different wetland restoration techniques
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Figure 1. Schematic diagram of the decision tree for wetland ecological restoration
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