%42 % %24 E 4 K HE K Vol. 42 No. 2
2026 %1 A CHINA WATER & WASTEWATER Jan. 2026

DOI:10. 19853/j. zgjsps. 1000-4602. 2026. 02. 005

A LB CH B TRIE R AP 53

FHE, Z@z', M o, kAR, A &, DLkia,
EFF4, kW, F &', #OR, O RAKTFS, EWwY,
gtj?\y] 1,5
(1. BPKRFLFR FLhREFTHRELS T RAXELEEIRT, Hx M 310030;
2. P E W R W A R AR R R A FRA ), AT AL 3111225 3. R RFEHREA
FHEIEPR KIIKREXKFIIRELLEE, LiE 200092; 4. 78IRS R
HEh RSP, L &R 210044; 5. BHAESKFEAMNSAHRAE], HT Ail 310030)

B E: AAXFRRVNE BRORATZE T, AR CH, @M AL A RS2 £
E, ARG T AR Y CHEEA AL B2 77 2 AR I ERBERE ARG AT R, & 45
NBTATRAFRER BREM B ARAE HRERF Y CH R X R X, 58
FoiflE T AAZ I 54T XE TR A 54T 5 CH, 0 09 R4 7 i AR T B ASPA TR
i KPR A CH, e %5 o0 VA B AR 0 6 i 5 7 55, 5 A AR AL L3 EA TR R, A k83
HERPARBET A BRIk, RGRE T RRAITO F wAe ik, L2 £ LB Z 45 CH, &~
& Fo MK 00 R rm AL TR S EA TR M AR CH AL g it — F IR &, AR RA LR
IR S @A T BRI AT &), X2 TARH 3 — F e IR AT A TR M CH, 34K 9] 4 64
W ABIERZARGRP Fo THE R RRB T LA I FERE T,

KR ATLEBM; RHE; BB EALRM

FESES: TU992  XEkFRIZAS: A XE4HS: 1000 -4602(2026)02 - 0031 - 08

Research Progress on CH, Emission Mechanism, Regulation, Reduction and
Clog Mitigation in Constructed Wetlands
LI Yilin', WU Hanzhi', YANG Xu’, ZHANG Liming’, ZHOU Lei’,
MA Hongyun’, LI Zigian*, ZHANG Pei', LI Ling', WEI Jun’®,
CHENG Shuiping’,  SHI Wenqing*, KONG Lingwei'"’

(1. Key Laboratory of Coastal Environment and Resources of Zhejiang Province , School of
Engineering , Westlake University , Hangzhou 310030, China; 2. PowerChina Huadong
Engineering Corporation Limited, Hangzhou 311122, China; 3. Key Laboratory of Yangtze River
Water Environment, Ministry of Education, College of Environmental Science and Engineering ,
Tongji University , Shanghai 200092, China; 4. School of Environmental Science and
Engineering , Nanjing University of Information Science & Technology, Nanjing 210044, China;

E£UWH: BEXBAREZESETHE LB (32471696) ; #iL&E R T @M X H (2023C03133,2025C04017) ;
I BARNFESBEAESEAEMTE (LHZ22E090001) ; WM E SfF & T %I E (2024SZD1B25)
WEEE: LEA E-mail: konglingwei@westlake.edu.cn

« 31 -



% 42 A

%24 P OE 4 K HE K

5. Westlake Ecological Environment <Hangzhou> Co. Ltd., Hangzhou 310030, China)
Abstract:

strategic goals, CH, emissions and regulation in constructed wetlands have received increasing attention.

In the context of implementing the “Carbon Peak and Carbon Neutralization” national

This paper systematically reviews the research progress on CH, emission mechanisms, regulation
strategies, reduction techniques, and clog mitigation technologies in constructed wetlands. It focuses on
key factors influencing CH, emissions, including wetland type, inflow condition, temperature, substrate
type and vegetation type. Regulating measures for CH, emissions, such as water-level management,
adjustments to operational methods, and the selection of novel substrates, are also reviewed and
evaluated. The impacts of the clogging issue on CH, emissions in both domestic and overseas constructed
wetlands, along with mitigation solutions, are discussed. Particular emphasis is placed on the modular
moving bed constructed wetlands (MMB-CWs) technology, which offers new perspectives and
approaches. Finally, this paper proposed future research directions and challenges, particularly focusing
on the mechanisms by which environmental factors influence CH, generation and emissions, and the
low-emission mechanisms of MMB-CWs technology. Specific research directions of the low-carbon
transformation of traditional constructed wetlands are also provided. These efforts will further deepen the

understanding of CH, emissions in constructed wetlands and provide important theoretical support and
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technical guidance for wetland ecosystems’ protection and sustainable development.
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