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Table 1 Components of wetlands and their influence mechanisms on water purification processes
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Table 2 Types and basic attribute characteristics of artificial wetlands
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Fig.1 Process of wetland nitrogen (a) and phosphorus (b) removal (Image adapted from literature [56])

AR TTAS TR, B0, ok 75 ) S 0 5
Y4 5, ARAL 58 T 81 YW P 858 KU PP A 4 il
JE, A S ARBTG RIS AT RS AL, 1 i
S Qe i BLEE VR IR AT BT 0 VA R T
20 BURFR I I RLR A 5T 6 B BUS A OQBUR
TR LS B, S S is ) A A5 40 35 AT M
o XA A 50 7K YL BUIR T BT 55 AR R AR
BBV &, 52 E I 516 BELAE J1 /Y
KPR REL

2 R K AL E VAR B T A
K B AR

Xt b R K 5 1A BE 0 EAT RE B VR AL, B
TN GO R A 4 T M 2 R 1 M PR B K R
TR H K A S i A S A ) P
KA, RN AT GRE PT35S R B b X i 3t
A3 M 5 D RE A EL VAl SR BB RS, T A ALl S

6 AN BB AAY A 1R K B AL T BE 8 R VPG A
RO B, ARSI 06 BE 2 R AE 1 BT T R i
WRCR, (B3 IR TS0 AR FE VRS SE R R, M
AR AT I T AR R B[] RUBE TR A7 S 0, 3 4
SR FH B3 2 A HEAT IV BBl IR T 3 e A5 4D
TR RS R A N S S R B AR A
P e % By A TR fffy 2t RSSO b 7K i 14
Caliif LA
2.1 ETERARBLEAIKERLEE T
B SIS B RS ML L, KK
R 03 R s BN S50 R AR (B Ah) BRI S B
2 Ko = ARSI A2 1 A SE I T RN
RIS, SCU8 = Y S A R AR KO B AN
FEHEZ B A, HAERKMIES BRI ZE R
K BARIBE ARG LA S Z R
BRZ S AR SCIR 2 157 A28 (B 4h) % AF
I RERIR S, ORI HSE A R 58



638 o

B 23%

b7 PR SRR A AR H AR A B A (1 AR, BT
SRR AR T SR AR BRI,

= AR SE 58 7> N B A S AR A SR 2 A
AU, E PN HAREHREAT DU 1 A, R XA
DU B AR, L3 SEYREE, AR TR
TN AT die, AR P A B Vit Sk 3R 7
%, BFE IR E R LR IR 515
IKIKARZEFR 7 (B HUC B, AR K S, AR K
St A AE S REE M R 5 I T B, LSS # T R
PR DR e it RS TN 25 17 S5t R i e AR A (R A RCR,
T A BT o T PR S B A R O 670, A A
P02 1] T A0S B VA LS W 25, B
45 R DL 4z i O B A B R, BN KA
Ko HHT, HFFCN 508 45 0 75 FEREA 51N K5 1
Wi Re, REVE AT 2070 M % DR 1) SR IR RE JBE I R
FARE UK BN B, A ONER IR A BN A2 B R

FEEr xR T E .
22 BT RMAKNXIKHNI-KE-ESHEERE
Bk R EEITM

A ASAUAE PRSSE IR A 57K S 2 1 FU
s R A K OGS RE TS LR R A B
T A A K SO T A T 9 2 (H
FOKIC AR A R AR S B AN 2 e M o
BRZ, ToIR S BUAN R R [ b (0 S A% 3, RS
5536 FH A7 AE SRS, OROR 7 ZLAR AR K
ERIB RS AR | A A5 A R A (A R 1) PR A LR R
L35 2 IR H K SR AR AU S A
G B, LRI KSLIR B T IK IR A
(P 2). 72 BT R A R F) B it e ik o M 2 4
SORDL, W2 %% R PR R AR K B e R
I DT R, I iz 2 A A AR T R ORI 1 5
b1 L DIRE A AVNVWETR ' =k BB

KSR

15 R Y

IKEN IR

NG RoN

B2 R#KIC-KENA-KR-ESGEEERRE

Fig.2 Schematic diagram of wetland hydrology-hydrodynamic-water quality-ecological comprehensive model
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Table 3 Commonly used hydrodynamic-water quality purification assessment models
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Research progress on water purification function of wetland and its
quantitative evaluation

Zhao Ziyue'?, Liu Xuemei', Zhang Guangxin', Wu Yanfeng', Dai Changlei’, Xia Chunlong’
(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, Jilin, P.R.China,
2. School of Hydraulic and Electric Power, Heilongjiang University, Harbin 150080, Heilongjiang, P.R.China; 3. Fushun
Hydrographic Bureau, Liaoning Province, Fushun 113005, Liaoning, P.R.China)

Abstract: The quantitative assessment of wetland water purification functions is important for wetland
restoration and water environment management. Based on the literature review, the purification mechanisms of
wetlands for suspended solids, organic matter and nutrients have been summarized. The types, advantages and
disadvantages, and limiting factors of constructed wetlands were analyzed. The functions of constructed
wetlands in purifying new pollutants and reducing greenhouse gas emissions need to be further enhanced. In
addition, the quantitative assessment methods for the water purification function of natural wetlands have been
summarized, and the driving factors and limiting factors of the hydrological, hydrodynamic and vegetation
modules in the numerical simulation have been sorted out. Additionally, a notable contribution of this review
is its focus on the advantages of assessing water purification functions from the perspective of wetland
complexes within a watershed. This approach provides valuable insights for establishing appropriate pollutant
concentration control thresholds, which are particularly relevant in the context of wetland ecological
restoration projects, comprehensive water quality improvement efforts across entire watersheds, and the
planning and implementation of water transfer projects for lake wetlands. Finally, the review proposes future
research directions based on an analysis of current research trends and identified gaps in the field of wetland
water purification studies. It suggests a strategic shift in focus from single wetland research to a broader
watershed scale perspective that considers wetland complexes. The review also advocates for increasing the
density of data monitoring in key water quality areas, establishing long-term and large-scale ecological
databases, and developing integrated models of large-scale wetland complexes. These initiatives are conducive
to enhancing the ecological construction level of the entire river watershed in China and the water purification

capacity of wetlands.

Keywords: constructed wetlands; natural wetlands; water purification; quantitative assessment; watershed

water management
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