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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] As one of the countries with the most diverse types of wetlands, China has a wetland area of 53.60 million hectares,
ranking fourth in the world. However, with rapid population growth and economic development, China is facing conflicts between
wetland protection and economic development in recent decades. Analyzing the current status of wetland resources and
development, as well as the reasons for their degradation in China, is a prerequisite for discussing wetland management
strategies. [Methods] Based on the analysis of the characteristics and current status of wetland resources in China, this article
systematically summarized the driving factors of wetland loss and degradation, and proposed wetland management
recommendations. [Results|] China is rich in wetlands, which not only provide functions such as water purification, flood control,
climate regulation, but also provide rich resource guarantee for local economic development, thereby developing a series of
utilization modes with good economic and social benefits. At the same time, China attaches great importance to wetland protection
and has issued and implemented a series of wetland protection policies and projects, with a wetland protection rate of 52.65%.
However, under the dual impacts of human activities and climate change, wetland shrinkage in China is still widespread, and there
are still many scientific issues need to be resolved in wetland protection and restoration management practices. [Conclusions] The
current trend of wetland loss and degradation in China is still severe. To further strengthen wetland protection, it is necessary to
strengthen comprehensive multidisciplinary research on the earth system and consider the constraints of economic feasibility and
social demands, in order to formulate a sustainable management plan that meets the requirements of social and economic

development and ecological science.

Key words: wetland; wetland resources; wetland function; development status; degradation factor; conservation concept;
environmental geological survey engineering

Highlights: (1) This article provided a comprehensive review of the current status of wetland resource development and protection
in China, and systematically summarized the reasons for wetland degradation, which will be helpful for future research on wetland
restoration and protection; (2) This article proposed several possible strategies for sustainable wetland management based on the
situation in China.
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K, S NI H B A A IR B RS IR BT AR, FE A
TR /AR T ME 2 15 AL 3ot
(Costanza et al., 1997) ., Hiltt, IT 470 B 2P 4
Wz B AL RN E Prat 2 i) 2 56

{EL Tl 3 SR T8 P R E R T —— 1l PR 22
AR, BN Z AR I 5 v A H 0 DL A
M BRPE 22 5, H A T N R A S — B 5
B G — 1R HE LR R RS, TR
G328 SR HE E Bk 2 FafgE A 51353 2R A0 &
R A 20 B R e XK R G0, R
MR HL R AR AR ARSI N T K A S0 B
(VR PR Hb, e 7% Hb B K S b | 0 - B SR K
K KK R K SR 6 m 1)
MR MRAEIZE X, AR R AR 43 R
S T | PR 3 RN T 3 RS 42 Y [
YE RS FIR 2R S 2 E R 22— JR i R
A LSS DY 55 T A 20) 5E R BT A 1
AN [R s e [ R A A M ) SO
— B (29 365 4E—427 4F ) IV 52 i DK B 78 H:
CHEAE VR ) W4 55 3 - e /K TS A “ A IR
MEHh” IR IEEE IR 38 TR
RS FE , B L fir — S EY 0 R
TR, SO AR 1) b 2 B4 1 e TR IR A (PR
TR, 1979) o il 4 Bl AR - 2% T3 IR : 5k
ZEF N R BT b %8R, 7 KA IS B3 T ik
BRI, 285 B BRI BT Bk K F HEE 2
KAWL 15 (MR, 2006) o LB (£978
JC 383 4F ) Wi JTAE (/K 2834 ) ot LA S b 2% 22 B ]
TR R, 0 TR TR 4L 2 191 2 e MOFERE,
EFLLH T S RMANE A ES , [ A TEAN bR
TN A REAE B IR (A A A AR AR RN
e 22 e AT M A i 22 R 5 & (RAE G,
2006)

SRINT, 76 H ARG IRTT & S IR 35 5 AT R &
G, P Eb R PR R R ERZ —, R
YR 4 P 1 0 U5 A 45 SR s, 2003—2013 4 1]
b [ i AR 2D T 339.63 U5 hm?, U D KA
8.82% , Hirr [ SR 1 b if B/ T 337.62 J7 h’, Ui,
DR IK 9.33% ([ Z MO Ja, 2015) o A3 FE Pr it it
A ZORBLAT 26, rb R AR R E AT AR AL T
KT, BARFEIN 15%IBH VPN “ 47, 53% 1

TR 32% 8 H T 20 o« 227 (E F AL A,
2015) . FE4EK, rp [ VR b AR A o R AR
A ) A P AR AR B — A UESE TSRS
XFHbER [ SRR AN, TR ST RSO
X F ] b R IR A T 25, A4 L b B A
b AR GRS FITIRE 32 BUH LA e R 4 B
PRYTE AT R A R B o e fe AR A R
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TR SR~ 55, B 1 — I T RS b [0 b A 2
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e ] A BRI K il 25 358, RSP P8, i L
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A RY %A R A BRI S RS
55 TR A R HL B U R A (2009—2013 4F ), Hp [5] B
A0 b TR CR AL T 9 IR R 65 T 30l A T R
D) K 7K A8 T AR ) 5360.26 J7 hm?, 1 41 %6 5.58% , H
W SR 1T A 4667.47 T3 hm?, & 1 M T AR
87.07%. %P E B TR 2G0T, Hoh FH AR
M APy VA R M 2173.29 T hm? . 0] 3 TR Hb
1055.21 J3 hm?*  WITA I HE 859.38 J7 hm?* VT i 5 3 /7
T b (T VRV B ) 579.59 J7 hm?, MK UK 5 4 [ H SR
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P A YT PG e i T 8 b X (161.01 J5 hm?) | 0] 37
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& AT AR RGIEATHRAG )R 1, 2Bk 20
20 19 1B b X 2 #8 1F 50% (Assessment Millennium
Ecosystem, 2005) . 177 5 [ 2 A R 0 A 25 2R
W, KR4 2015 4F [ 55 Be B ) I 28 2 i 3 50 4F
ENEHI K 2K 21.6% . AR A 21 LK, i E]
XHB P IEA TR IRABIAR, 857 TR R4
DX, [HTE PR R 4 [0 b ¢ 5 A (3] (2003—2013 4F)
Hb ] 1 BTS2 T 339.63 T3 hm?, U 2 Rk
8.82% ([ ZhRL Ry, 2014) . 1 45 1 [ F 28
i AR ARG, 2 — 2510 B ] > i 30 e T R 5 4 R
2.2 FEBHEFIRSINEE

M HAE S L A AR BEIR, S N T2
B XA 2 A U {9 D BE (Tiner, 2020) , G145

FARAEA WK B eV B 32 i fb, LS
VT, K B A R R £k B 0 4 | TRl sl ok £ 25
DU BP A S A SRR AL T B R T, A
KA B AR R R 8% 5k 3 T (Miitsch and
Gosselink, 2007) . H & VE i s o5 P[] | 3 3 43
ARIL R, RIS 4 IR S DIRE S FELE ) 2R I
B KT R FR KR SR S A T T K PR
AR CEZ MO R, 20155 T =4:%,2016; Wang
etal,2022), FR240% T EHNRBAS RS MRS D)
REMFFEIY 10 T 28], I A = 2 A R R e iR 5525 8
(EZMRl R ,2015)
22.1 BHAM TR

TR AR R HBR T A () A ) RS R
F =B A LA R (E 2)

F1 HEBLEFEEMERELHE

Table 1 Area evolution of 13 major wetlands in China

TR R AR AL 1L

5 B4 R L @Rk B2 EEY ke AR /% ZE Wk

1 B = PR 20054 1367.0 2019 4F 998.0 -27.0 A, 2021
2 KL= S i 19804F  3904.2 20154 34234 -12.3 B, 2020
3 T = S 19824F  1354.2 20154F  1387.6 25 XA, 2017
4 BRI = S 1980 4% 688.7 2015 4F 654.7 -4.9 St 2R, 2021
5 e ) 20084F  111717.0  20164F  115584.0 3.5 4%, 2021
6 Fr R i 5 S T 20074E 42414 20164 4075.5 3.9 TS, 2017
7 5% 1l v J A 2000 4F 796.9 2018 4F 666.2 -16.4 Jie et al., 2021
8 ARACTH B 19804  107600.0 20154  74500.0 -30.8 FREHEE, 2020
9 EARTTACRTSH 1986 4% 58.6 2018 4F 35.7 -39.1 H R IE5E, 2020
10 v I O3 20004 6084.7 20204 5614.0 1.7 T PEEE, 2022
11 R I I Hb 19914F  4093.8 20184F 24203 -40.9 B30, 2022
12 IR I Hb 19904 31259.2 20194  22069.2 -29.4 RANEE, 2022
13 PRSI b 1975 4 971.8 2020 4 905.3 -6.8 BN AE, 2022

T AR (AR I B RN , S (B3R Y T R

F2 AN 0L EEEHHEEESRAERS LR

Table 2 Main ecosystem service types of 10 major wetlands in China

e ARk TR LERERYIL AL DRE
YimtEE AEIRE WK KB AR PRENIR RINRIE RHRERE

1 KT TR Vv vV vV vV vV vV vV
2 TR0 BE A 1 Vv Vv vV vV

30 TAREWNEH vV vV VvV vV vV Vv Vv
4 VR Hh Y4 Vv vV vV v

5 IONEMEE Vv VvV vV vV vV vV vV
6 1 E vV Vv vV vV 4 vV vV
7 SHERMREm V VvV VvV vV vV vV VvV
8 MYLRYLI1VEHh vV v Vv Vv VvV Vv Vv
9 MnEkE Vv VvV vV vV VvV vV vV
10 TR Vv Vv VvV VvV vV Vv Vv
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s o B AT ER AL T R SRR Fr Fr FIAT 2l . AR 56
TR A R R A 2 R el R S ) A
22 4200 Ffr , - X570 b AE B 1) B E SR 0.0043 Ff
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RKHIrh ENR A Y R 2 E R R R B (E R
Mlk R, 2015) o AH T [ 0 R A R b S
KR R HAEY) 2 D A A — 1
HAE ) 22 R = B DX 2 T e SRR T R
DA RN PRI 7R 35 H DX i e v B A6 pe e+
B IX DL B AR 2 iR AR AL S A L X, TR R
AR, AF 0 b AE ) 22 M A (R Al ),
2015),

Y HbL Bl W A T ) TR A L R e i 8l A SR AR
R Iy T4 A A A, # 2 2013 4F, 2 [F b
PR IO SR R MR A TCEHESIY 1703, B HESh P
2312 F (E AR 5, 2015) .t ENG ML sh ) sk 2
MR = R 2R (D R TR A S R A B

D B 1% K ESpartina alternifloraLoisel
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B F2E (EZEMO R, 2015) o A5 A i M e 1 1
HE AR, fan e B E R R B
258 Fp 205 o i LR D 1 B 2 — /N 1 UME
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Fig.2 Typical wetland plant and animal resources
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HE5E 2022) (AR TFR ALY FIsh ) [
AT XELLUR PRI UL , AN BB FH A AR 7E BT A0 B
FELIN T3] Bk 4 iy 248 K 228000 ) o AN R o3 25 4%
FE, N2 HASHRE R FREL  SEBOHSE
FHAAHELL ST (Fierer, 2017; 4K E45,2017) , A1
e E R A S g 20 . ARk T E
XTI b A P i R B LT, el s PR
AR A W5 B 25 R AR Al R = TR
TUAE W o IR R A B9 9 TR BE N B (Orgiazzi et al.,
2015) o JE a0 e 7 eces it L A Rt AT T = AN [
A eyt 42 A0NE bR A 2 R, i N b 1 A BT
HRA N FLVASIE ] (Proteobacteria) A 3, HkK
425 #11 (Chloroflexi) (Jig#F [ 1 (Acidobacteria) \Ji
2% T ] (Actinobacteria) Fl14UL#T i | ] (Bacteroidetes )
(An et al, 2019) o Xf TR K, 7R E ]
(Ascomycota) F1#HF-F4 [ ] (Basidiomycota) % >k H [
T b A 0 00 B T (PR AR 45, 2019 F2 7 2%
2021) . — AP FLRIA KSR Z T2
Jey B Jey 5 RUBE 1 i b+ 3 B W, AR TRIATE 5 (]
FEAETT A — B 25 W, B 38 4 TRIE S5 ]
(2R B4, 2016) , AR XE ST 30T 4 [ 1 b il 2B )
U T A, RII 2 Ai X 4 ] RUBE 8 b f 2k )
FIRPIA UK R AR KT 25 1]
2.2.2 BHAEAT B

TR LR =SS ML 82 il = U 375 iy B O X A ) =8
LS BT Ml e g g R DA SR A o i AR
Hiy b — R A0 5 YL I A TR A D e R AR il
DI R A A 2 A i R 25 (k8 35 FAg B 1L,
2009; B EHAF, 2012) . H EXHEHGRANCHC A
JLTAER D s (H R ST R i AL A 52 4 1 20
2050 - AN P V5 3L i Ab A 5], D b X6 &Y
F I 3 B I A T W B AR A A A WA
H W B9 i Ak F A Ak /E A (Bachand and Horne,
1999) , % F 8k 119 2 B 3= 2230 1 - 98 U 1% W B A
DUVENEH , LA RAE B A A 9 0 W R FH (Gray et
al., 2000) o AT FIPETE S =R R X B R NP
Fr W) AR AR UK R 42% F165% (T i 4
1995) o 7E =YLV J5U/ N2 L, 380 1 2R 58X iy A
NP V5 4P i) gk 3 T3k 53.11%F1 58.95% (1R %
£45,2005) , SR TR HXS T NP & E SR TS Y
fBRE ST o X FHE 4R TR R S0 2 i 4 1

LS5 P I BRF T A R R 0 1 W M T e S A R
G JE BRI B, TR B KR 4 R TS
Yeiy H i (B OGS, 2013) , ] 40, 8 P 2 4%
(2019) F AN [G) 1 Mo A 0 KA T 1S i N T3 H Ak
=T AR AR OK, 5258 25 5 2 BN TR Hox
Cr.Pb.,Cu.Zn [ V-3 B LBRFAKIK N 91.82% .
54.33%.12.92%.72.61%, M7E] ZRER LT, A
N TR A B S0 K, D s 10 45 1) Wa i 25
R, HXT Pb. Zn  Cd (¥4 55351 1T 3K 99.0%
97.3%F194.9% (FA L5, 2001) . {HJE:, Bl 159K
R TR RGO DI RE S 2 B FE B R
FIBESEAS TG YR . PR IL, W i v AL TR RE I A 2
ToRREY , A Ja NATIHE 232 i M g () — R 55 E )
AR, N 7 VR b i BRI, e et
BRI RS YR
223 RWE K

r D G 1 B K 7 1t T BE A U T e ZE R
WI(ATTHT 221 4F) , Y B R A TRAAC
] 5% 1A Afl JEE 5 T3 W) 25 ) B2 RS FRISIE R (K %%
#) , AN R AR IHAS TR, BE A% U5 U5 AS
S E AR (AR, 2006) . TR EA K &R
TSI S IIRE, ARV AR RN T K
3 IX K A D R KO 2R 5 R R AR e D
A RV 7T, o ok Ry X35 | I 5% T 28 [ B oK
RS LR ) E B N A . BRI eV
P T 0 b 3L B e HL LA 50 1 3 4
Rk, HAT 3 e W IR g A7 K DA D e A
Ui« 528V It 8 R 557 4t 0 DT A8 AR Tk 7K XURS: 5 T 7
ARV, 1B T LS BK B LR B G Xk
FEAR AL TR A M R K BIVE T . R AR b =T
- DA T b A AR 2 R U e 2 LR R A
72%~93% , it KEF/K & H 400%~600% , i 24 X VA
P S K R T ik 3.84%10° m® (JEIEHAE4E | 2004;
X244 ,2007) , F e AT A 500822 K )
Ui A 0T 1 R DOk T 0 A VU B R Y K
REST, AT AR ARG VE T o AR5 2 I 38 P A
T M k7K 28 R S5 nT T I A Y 15%~30%,
TEHIE: 1954 AFHERUEIK , 2090 BH 750 1 4 25 1 ek R
A 53% GEX TR RS, 2003) , A 80862 T X KITF
Ui A G 7K T S o vl L K 6 1 b Y06 A 4 AT T
P 5000 km®, V6 7 fe R AL 35 38 m, 8 ik o fiff
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K 7042 m, 2 1 m* PR AR A% K 800 kg T, ARG TH
BRI X B K W] 3K 56 42 m*, 1At K & ] i 2 rp
144N LA B A 36 5 K i, 2 B3] 3 e ) o 2
“CEAKI” R R, 2005) o BEAR, 5K 5500 R TR
WK REEBRFRIR, B4 5, KR
TAET A AT N 29% , Al 7K 2= RT3 45% (b A2 4
FIETE ,2015) o 45K w5 0 e Hh VG 3 v Ik 3%
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Table 3 Utilization of wetland resources
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Fig.3 Utilization patterns of wetland resources
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