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Effects of Sea Reclamation on Marine Environment and Biological

Resources and Related Countermeasures

LI Xuefeng, YUE Qi, HU Heng,DONG Yuee

(National Ocean Technology Center, Tianjin 300112, China)

Abstract: In order to alleviate the contradiction between human and land, and expand the city living
space, the sea reclamation activities have been developed rapidly in a short time. However, while the
reclamation projects have brought remarkable economic benefits, they have caused a lot of negative
effects on marine environment and biological resources in the coastal areas.In this paper,the threats of
sea reclamation activities on marine hydrological dynamic conditions, water quality, disaster prevention
and mitigation were analyzed, and the damages to biodiversity, habitat protection and ecosystem service
function value were discussed. The practical countermeasures were put forward, such as improving the
management system of national policies and regulations on sea reclamation, strengthening research on
ecological restoration planning, and establishing a system for assessing the impact of land reclamation
on the ecological environment.

Keywords: Sea reclamation, Marine environment,Biological resources

W5 B #:2022-05-06; 81T A #1: 2022-12-25

ESTE W5 A RBF LS IR (b X)) & 15 5 3 I H 80T 0 1 725 235 B 3117 5 1R BR B8 37 4 5 O AR 92 (52061160366) 5 WU BH# R AR &
JR 4 IO L L e b 25 5 R A T 2 ) ER AT AN 5 AL B Y (0039/2020/ AR 5 1 SR BE IR 5 2 KRB A A AR H % — 3 5 R A
SR BEURAE OB o) AR 587 (Y2190NF02) 5 RHEHT“ 1317 /8 J2 R BB A A B¢ B 300 E i 38 32 42006 I [] 4 2 Ji) 6 80 OG5 o] RELF5U 7 (Y2210 TFO D).
BRI 220, T IT 00 1L BT 28 L B0 55 D 1o A 16 190 5 DA 7 R



106 W R R 548

2023 4

0 515

Ak, B 25 TR U M XN R R R
AR BE ] 5 4 2 28 U Dk & R, - Ml i )
H 2™ 5, 0 25 )k R/ sRaa I, S0 A oy 22
fife N MO I ¥ R AR A 7S TR) A BB B v OV
S S B A R T 1IN O S T
U Rt ORIV 2 W L X, G0 R
CH ZRET s B e L vl (R
JRE) RV 3 (e 220100 Rk € Wy e (e R,
Y73 2xk o J R R ASE Yy 6] SV T B o S 9 L el Tl A
WHaT kR,

FE G 70 AF Y RS K e B TR OR L B R
PR 5288 2 0 g8 B ARIED Y L EF R ST
1949 4 = 20 g K, & E I AL N
11 500 km?, F ¥ 34 K 3 B 29 34 215 km?/a'";
20022018 4F [l G BT G WA LY 2 976 km® ,
W 20022015 4F [Bl G % B FE 2 PR HE i, 1 K 3
FEE A Pk, BE O fE 2013 A B & RO
300 km® /""" 3 G0 T SO il 30T KR A far
2% 800 4 M W 8 000 km?, H A 40 4 IE g
2 000 km® 10 i [ [ IR O 3N Y LI L T
JTARAE 2000 A FI & JR A G, T HE A 2000 4FJF
T VL B LV ML 184 W e KL G4 b R L AT T
JE R R R AR #2017 EA T RLD &3
KE®ERLWK 5%, I E B HE A
1949 4E LISk F 247 4 A5 2K B B FH ik R
30 Ay L 96 G £ (19501960 4F) 4l Bl BB (1960—
1970 4F) Bl F7 5 (1980—1990 4F) [ 1.l 1 i 45
U (2000 4F F 4 FLARNT

Wi 5 X T o PR B O B 0 H 25 R AT RR Ak
JRAE A BIRA NG T8 ] 3000 45 4% 0K 76 AS Wt
PR A, LIS B 2 kR 5 B R W oK, e
J& 26 13 SR & B A% A Lt B — TR ) L I
FVh A U R A B BOR AR . T
— R S A P 0 L 2015 4 5 3R BT R
| L9 1 R A 5 0 /0 2016 AR E R R R R
R 23 B 25 L R R A B & (R I A
P ) 5 ISR RN OO0 7 B A A o) SV
Tt AR T TR T RS AL 2018 AR 55 BE &

AT I 5ER V2 VA e PR AP A A S TR IRV ) WD R
B B Lot by A B X0 8 A, B [ 58 K ik s ot
Hb, AT B3 R I H B, R, TR R
T 10 2 e 1k N S B B

S H TN 5 PR SR TR B0 A B 00 [ e, B
5 Xt T RSB 15 o 0 AR 2SR B R R A R 2
Pl 00 105 Bl 0 v o B N 2T R0 3 Bk A AR T
BCE SRR MY N 22 B X S R g LA SRR
T 555 . 5 78 P B AR A R AR DR A R SRV
BITEA K 1 3 2 20 a5 0[] B, A 2 X 2R 28 R4
HAE Y905 3 i — &R 9 67T RN, He rp 3 A 4
K ) PR B R R g VRIS e B
JEFNT ST MG AR G S M IR g v R
W ZREERRAR Y AR RE RS M ER ED,
TS PR B A A el Vi B AR JE A R e i Bk B
FI8E B HOKFUE AL, A Y S B R, 7 T
A R GEA5 5 T e 0 R 1k 4 U T DX B0V R
B R AR R G B R R AR B
TE G0 B RSB 15 s X i U M X AR 2SR A
Py 8 %) 70 T S e 7 R VAR R G B0BR ok R A B AR
B ARBE ESHERmITGRR 3 A2l
PISERIAT X 5 Al 150, DA Sk 38 1 9 ¥ il DX {3 T
FR2 e i | PR JEL VG A 955 5 i AT 5% R OG5 3 T4 44
BERL 2R
1 PRSI B A v 1 P 55 5
1.1 BEEESENETEFEKIENREHFE

T [l R AR 1 ] L ¥ % 3 A 45 Kty ity b T AR
ML 1.4 J7 km® . N T 2R 1980 4E 1) 24 U6 4
JNE] 2010 4F (4 56 26 , V5 i 0 b B T AR 50 06, 1Y
93 N EEIGIWH A ER WL 17 km® P
P3P0 T AR A5 0 V2 o AR /D, F AR R B P N
TR R LIE S T80 B T
W) S RO B0 5 S0 W0 LM v AR TR A 4R
V. T B RS B0 S L A AR B R . AR
FELSRLURE 05 2 o0 A8 T T 06 52 2k J8 1k L b R Hb 3 AR AT
A ) T T O G S N2 B I ol /3 03 e
PE L I ek B S K A U Y K S B ) SR Xk
AT PR A =TI B R AR
T DL K Vg b DX M S L S LB N S A B



He il

2 2 B L S 0 1 4 7 B8 15 1 0 R B % R Ak 107

VIS X A R

J P AR T TR R A L S Y T,
15 4F (1 B AT 45 3R, 11 00 T2 1) 3R AR A
X AR TS 7K 3h 7 30 5 7 2 BH 5 ) L AR T TS M T
5 R AARHE AR SME Y IR IR FEAR 3~5 cm WA
PR G RN 7.6 00 KA sS4 E il 56 d |
FEEN 75 d, K23 e 1 KM BE N B L KR HCRE 98
55,75 Y W ME LAY I U T IR IS Y KR 3 4
I, R T DR A Rl DX R R R AR ]
V1 By, 3 ) 0 R O A = T B R R
LU ) 0 0 I HE AN ) R B 01 3R L UK S 4 i g 3
ARETFHESE, I 10 4F =113 g0 /b 25%.
KB I3RS . AR T 2R R K SRR )
P A RE U0 ST AR R ZE R L R
TSGR LU 10 %6 LA s /N 2 K 58 e R 4y
S/ 8.8% 5 13.3% . Sy 5% W V5 N I 5 Y ) 4
BRE Y. 5 1960 AR AH L B IR VS FE 1996 AF AN
2012 4F B A 57 24 94 ) & 4 0] 0 24 20,690 5
28.4%6, 15 30 d PR R 43 HI AR 29 19.2 %
55 21.4% A3 R m 2y 1.7 d 52,4 4,
B PR T 25 U PO R R L S M T L 3NV M
VS ORI s 6 DX 0 9% B R B, R N VS R
e KT T B U R 65.5 %61 5 3 N 1 B AT 7
K /ING 4 B R AR 3,81 %6 5 4.76 %61 5 B N 1
9 ) B A B AR, 20002005 4RI /N2 11.9% .
20052010 4EJd /N2 29,7 960 Kt Hk L B UEE |
e ) P T S 4 B LK A 48 BB T U858 L T K A B I
[F1) 184 0 ) i 40
1.2 BEIEBEDMBIEERETE

Wi A P3P0 TR X B T K R K B ) SRR A%
3 o 3R L Y VS U YR 3 T 0855 AN O
> KA BE TR B MK R T AR X — R
B {9 45 ALK 5 0 5 Y W 0 SR B B, T T K K B
AGAL AR A TE KUK fnJa

20092014 4F, #@ g B IRV K WU B i 25
AR R K RASE 31 5 Tl A 4 2% A, TEHL A RN
MR Vs Y L KB E R R AR,
2015 A BRI A 7K 7= 75 50 3R H AR B O 58 K T R
355 7 T ) - L KB AT A K b, X 5 PR 42V 3 B i

J I 7K Bl 3 A8 Ak B DA DN 7 Wi T DX, Xl
4 ) B LV XA ST 9 38 0 FR W) 4 S S e R R
TP I 2 B0, DLAL ) b 5 Fhv i UL 55 4 J& (Cu . Pb,
Zn.Cd 1 He) & ¥ T 5, b He 15 %
FEEE L ELAT A A A S KU L 1T Cu Pb Al Zn WAL T
BREBRREY M2 REFEEGGRESRTE
Yek v U, 2017 AE R JZ K H Cu Pb.Zn ., Cr
SR AR AU S N R 1985 AFE R 8 LT 5.2 15
T4 A5 5 bR H 4 J V5 e ) 058 1, 76 36 N TS L M
TG AL K B H A RS Y T, B LA
COD . B £E 528 S Wi VL = K B A g
Z— =0T, 2005—2013 4F K [ SR TR N i
KK BT 5 DR W 0 B 0 s O R i W] R o, 4R T
TSR SR AR B AR T L g R 5 R R
15 Y b S PR R, 2 R DR I O R 5 ) LV o e T
T IR T PN K Bl g B U5, 0 03 A AR U
T I K SE e L K AR OK AR SR B 1 B KRR
BE TR RASB IS 1Y EE. 58 R
JEd S A R SR i Tk B b T R A R R
WK 529, = is B P AE TS W 5 IEY .
Yoy 25 i WU R IR B Yt L IR S L TR IR IR UG Bh iR
23k Bl LI b DX ) B 7 HE 7 TR A Ol R R B g, [
MRHTE B RE oy, g XK R L B SR kAR S
I AT PR it
2[RIV 1 B0 ) AR ) R RS )
2.1 EEEEHINEFEYHZE

R v o B Y L0 TR R R AR A AR R
K Bl 71 BREE 45 15 K R IR B8 I L X B AT IAE 48K ) TAF
TEAE W A0 G B W VR AR P L TR D S 0 s e A
B X B AT AR G 2 U 28R SR Rl
AEXEmW, A FB AW TR ES RS
ik Az k.

H T 1Bl 00 it T e A v R R TR LR D
T 0 4 B VSR Ak A o R L S L
SELUR % s X R G 20 4 7 A 1 52 e A O 2 B B
0 A ST 2 B it K AL I NG Sh ) B R 2 B b 4
FREE T, fdt BRCR B0 5 2278 25, A= ) 2 R PR B AL, O
P AR Wy h R B D AR R AR A AR B VR R
PEREAR, AN A /NI AL o0 0 B — 4k S5 A R Ak,



108 W R R 548

2023 4

HHAE RS RE T 8 55 1 48 B DL 28 0 IR BE A AR Ak B ol
TR S L YR W L7 A Y B P A R SR R R R S A
YA IR A TG 2 AT R 5 A AR AR 5 R R T8
31 I G ST e 0 RS R L T AR
AR o s I TR X G A 4 i i K R ), 5 2
M AL i 3 R 1,99 . A U (E R A Gk
11 313177, [l TR @i a3 5] i 7%
TEAE Y RS AR ) 2 REPE I AR S RE IS S5 M 1
Ak, A ) B S K PR A R R kA I AR
b FERFEY FERK. EEFEREAE.A
L2 = O DA AR - B R R ) DO i I = e
TS 225 SRV 100 Y A ) 3 A [ R ) W B
78520102017 4RI HE W) |17 UiF Sh W L AV A 4 11
YR B 5300 R R 47,526 .43.3%0 5 26.3 %0 . 2R
B W R B 20.49%.15.41% 5 10.41 %Y, H
VR it T3k R 7 A 1Y e TR R R R A 23 X O AT
5 BT O AT 28 U S A KRV L o AR
I A B IR AR G L R A SR NS L
Y v vl fe A2y 3.9 LR (1.5 fL sk e fa Ll &
142 ¢ YUk AW W B8 T, A T i o 18 45k 24
200 3 oo, Rl b K i R R TR A AT S
0 A GEURBR B PEAl 028 0 B AT 0 D 28 43 1) e
34 B 11 FRAD 12 B A A3 R R L 75 96,95 %
5595 % . 1 ol IR K =ik 8 913.2 1ottt
22 EESEINEEESREENTME

Bl TG 3h 5 AR R 2 pr a2 = ol 3y L R
Yy B4 Kl i S8 G , o5 45 2SI B AR M AF
RSN, A A RN R B S
8 0 Hb A Bl S A 3 O G R M B A7 H AR ER
SR/ BT B & QN N o (TR B e )l
A B ARIRAS T 0 78 B L fc X ] I M XA i
MR 5 AESREY RN REM 2RS0T £
S il AN T R i R e e anaT sl

HSRE R CRNE L WS NG/ o AL (R B o 71
MAt GV R IR AL E B L A RS
SCRES SCAR VYR T RESY . BRI B0 T R M
XA A% SR, A S R G IR 45 ) g O T I B R R
. BT GE T, 2000—2015 4 b [ i AR A
RO 55 O (B 5 8 2T R #, 15 4 ) el 2D 0

355 4270 s AR A B HT 09 T & A 5 L 2025 4F
ARG 55 0 (B R 4k 220 /> 24 245 {206 5 R
WIF ARSI BRI R0, 2025 AEAE B RS 55
M (8 98 /0 B AT R AE 120 A28 BLIN L 3 3 B 3k [
FRELIE 20 4F 19 = 58 B KR AR [l I8 vl 1% 2 BT 18 A
BT T 2B AN R G I 45 A B i O AR XE AE R0 ]
DA RN T e TR FRL R0 i M R Ve B
U650 hm®, #& B 7 A2 A &R 48 Ik 5 (8 Bt R
84.3542. 78" . TP AL i 5 RN I R B0 ) A
A7 T AR 25 B A HE A M 8.15 % 5 10,74 %, [ 3 ifg
B AT & T s, IR TE Tl A S R AR
S5 E R B R HR Y L BRI Hh DX R AL ARE A R 3
T 1% B[] B 1 B3 1 96 35 A A R 4 IR 55 ) RE M (i
Z ) I B, 1994—2013 4F f5F 451 2 3 BE 4 Ky
50.5 427G /a5 B MV | R HEUE U T IX L At X
T A VA P SR TR R A 2SR 55 D) RE AN (B
R 4r 0 R 22 732.75 T3 JG/a. 7 182.88 Ji UG/ a.
4 735.67JJG/a 5 2 814.71 Ji G /a" %,

3 RHHIW
3. REEFRBRENEENEREAEBAR
EREEERR

PN E R AR ES RS A
SRS S Jie 3 [ P LI SR S 1) DA TC A2 5 S B
ok 0y A A 5 BR A, L AR N R S [ 9 T 3R
SRk ) A N R L 0 I Sl Al A B ) (b
Ao N RS T B OR3P ) v Y o R B 2 O
TR A | 5 22 TR X X v |
T TR PR B o AR | [ B 3R O A S
e LA R B A8 52 5 Pk A A 0 0 DL 5 A A ST
PRSGE R W D | S A8 IE | T O £ 1 SR
DA BRI B 2018 4F [ 55 g BN A BERR Al B
F 7 L BT SR SC A BRI COR T i o 95 9 3 M R 4P
T A4 B RO 14 30 RN ) b A TR RS A
Bl SEC Ve 010y FE 20T, 9K i T L U 9 4 B H AT
SRER AL BERY L T A R ML SRS Z HRRE TR 1] 28 X
=3 #: SUEUIP TR ANl B a3 o S N L PN
H S HTHEAS ™ AR SRS O R A S B AL BB K
Az 3K — ZR B [ o] 249 B ] T A U 4 (] £ AT AR
P55 it it ot L i A e R R o



He il AR S5 R LT G Sl A T R 5 AR TR R R e B 3 L 109

7 it 2 R U L T 3 A L ) R S SR B 2
5RLE A BR R ) SE B U R ) H AR SR R R
) % 1 Bl S T A A BB A B S 9 ) A
VR A B AR TR o A Rl O 425 B B
A A ) R A B, R B R BT SR R T
A1 | B 0 3 P o R B0 A SR M N5 TR T PO Y
HR B L 1 BR AT Ml POk B 5if Al M 07 48 AT L O
PR R A A S 5 [l SR04 2 e 558 | R B A A
ABE
32 BUAESREIEREZRRBERBAHLE

P BT 1 A AR A A A S R
e LR WU S M B IA | AR W BT IR R R S A ) 2 R
W /b T 3 e o AR SRR L TR A
K SR . BT REIEHIX A B0 R LIRS
P JECIEE 35 3l A 25 30 358 58 W 1) 4 8 ) o7 o3 A i 57 B
ARG XS RN, ZX M ZRREZKX
Sl Py BT SV 25 (] T 9 A 2 A S A 8 0 R S 9
SR AT RS R R R I IR A AR, WA 2 &
Drg B i . BRI AR 25 e 2 0 LA A R IBEE UL
BT UANTBE e 2 s S % B A
[Fi) AL A1) FH 288 2 L S [) el B8R 50 28 A L OAS ] 3R 35
i P AL ) 5 A A B 2 M) Y 3 O ) R 5 o A A
Wil ¥ 2 25 ) S A3 22 2 I A A5 T 2%, S B 22 IX B
A2l e AN To) A 350 B o A A i DX IR g A6 5, 3
MASRAAM SN RBEEREBENE. £T Lk
W) LA AR 2548 52 2 A T AR A R S IR e R LR A
Foft s BORN 7 X 45 B - N T R B B RO K A R
P v A W BT DR RN 2 5 O L YR AP I TR AR W) 2R
PN T, Bl AR ER S %
SRR ERIE 26 DR il B IR R] g 2 kR 5 9B [ b
T R TR I IR O T A S T RE L O AN (W] 4 A
BT AR (A A 05 2 A 2 R G T R R 55 A (LA
O sl AR AR SR A AT R B AT A AOR
gz (8], o8 R A AR K IR TR AR SRR
SE M B KO R BRI
33 BENERBASHERZMITEERSEESE

MELARMNEERE

AT P A 2 35 X [ 35098 3% 30 3 ) 2R 25

PRI 5 A Wy BT IR W AT IR HLT I MBS AR T
R 2B 58 FUR B X A [ 52 W) 547 B0 23 23T A1r
R 0T RSP0V A 25 B B B2 W B 25 PR A L A R 4L
J e B B 155 8 52 ) 114 90 PR -5 5 2 T ik 1A B R T
144 30) B2 B 5 30 A WL A 3K 2 i) ]l g A A
HA G — A8 bR &R PPA b o 5 DAL J5 vk 16 1Rl B i

RS R GE A A ROk SE B L O WF 5 L BT
5 SO B = A PR A N R R LR B W, T

AAE T R R A - R R R Ay 9 AN R )
FEAR O AR R B5 A 4 A W0 R 45 s 25 ol 119 % 3 A
BRGMERIEN I8 AR . BREEHESE M a1
P LT 30T 28 0% R0 4 A 23 RAR T Bl s ) T A
P A S R EE Aa AV B EOR AT S B0 5 TS AR AE
PR FF T S0 1 G P S A SR AR AR R . AR AR
MBS B 5 A A 25 28 U5 305 IS VT F B 5 5
Wi J SR 3 AN J7 T T K i SL T AL SR IR A R
R 0 1 s PR AR ALl AT R T R W
S LR B B AE AL A R 4 IR 55 (L
SR SR 4 AR R Y 25 A TG 5 AR A
63 > ZZAF U H8 AR L O LLIZ SR R AR &R O SR Tl 0
ST B W TT I AR L R G AT A IR T ST O
e 7 A 1 A 25 R ARBION i 2848 78 T EUI: 35 8l AL
BESGHEAS RGO Z I E SRR

e 5] 1 23 98 A 25 FF 358 5 0 PF A AR R AT 5 AR
i AL T PR I B, R R IV 4k £ T i [ LI A 25 3R 8
2y 285 0 KU DA BT IR B R DX A S PR IR
AP IR ARG DL Ry R85 5 o P A 4 It n] S
il K340 5 32 — 20 ik AR S A B A 2R A T A 4 L B
Sk IE LR AR SR S AT AR O S AR A B
il B2 S [l SEC9EE 355 2l 00 B 2 AL R 5 A B 4R I e R
SCHFS

£ Z L Wk (References) :

CV] TFACHE . T WS F AT Fhe [ B J200 1 2 265 B 358 1) 550 2% s 45
AR B9, 2019,47(7) : 17— 19.
YU Yonghai, WANG Peng, WANG Quanming., et al. Marine
reclamation in China: eco-environment problems and
supervision suggestions[ J].Environmental Protection,2019,47
(7):17—19.

(2] SkBAER, BRE P, R 2T, 55, B UG (14 0 V4 25 52 5% il 1 P9 S
FEik L] R BB .2012,21(8) :1509—1513.



110

i P IF 5

2023 4

(3]

[4]

(5]

[6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

ZHANG Minghui, CHEN Changping, SUO Anning, et al.In-
ternational advance of sea areas reclamation impact on marine
environment[ ] ].Ecology and Environmental Sciences,2012,21
(8):1509—1513.
LI Feixue, DING Dongdong, CHEN Zhenjie, et al. Change of
sea reclamation and the sea-use management policy system in
China[J].Marine Policy,2020,115:103861.
SUZUKI T.Economic and geographic backgrounds of land rec-
lamation in Japanese ports[ ] ].Marine Pollution Bulletin,2003,
47(1—6):226—229.
JIA Rui, LETI H,HINO T,et al.Environmental changes in Ari-
ake Sea of Japan and their relationships with Isahaya Bay rec-
lamation[ ] ].Marine Pollution Bulletin,2018,135:832—844.
CHOI R Y. Modernization, development and under development:
reclamation of Korean tidal flats, 1950s — 2000s[ ] ]. Ocean and
Coastal Management,2014,102:426—436.
LEE C H,LEE B Y,CHANG W K., et al. Environmental and
ecological effects of Lake Shihwa reclamation project in South
Korea:a review[]]. Ocean and Coastal Management, 2014,
102:545—1558.
SENGUPTA D,CHEN R,MEADOWS M E, et al. Gaining or
losing ground? Tracking Asia’s hunger for ‘new’ coastal land
in theera of sea level rise [ J]. Science of the Total
Environment,2020,732:139290.
AT A W S SR PR O R R )RR KRR AE ). i T
%5453 ,2015,32(6) . 1—5.
YUE Qi, XU Wei, HU Heng, et al. Reclamation development
history and characteristics around the world[ J]. Ocean Devel-
opment and Management,2015,32(6):1—5.
HOEKSEMA R J.Three stages in the history of land recla-
mation in the Netherlands[]J].Irrigation and Drainage, 2007,
56(S1):113—126.
KENNISH M ]J. Coastal salt marsh systems in the US: a
review of anthropogenic impacts[ ]J].Journal of Coastal Con-
servation,2001,17:731e748.
FA AL TR, 5T GE /Yt 5 B3R 4 A B 1 1 1%
oL LR B R 2542, 2015, 34(4) : 99— 104,
YUE Qi,XU Wei, YU Huaming,et al. Analysis on the distri-
bution and 2D design of land reclamation around the world
based on GE[]J].Journal of Ocean Technology,2015,34(4):
99—104.
TR R, T, %.1985 — 2017 4 3R i it 41X R
FE AL B 8K B 3 43 B LT ] K b AR R 4. 2020, 40 (2)
85—91.
WEN Xinran, WANG Jianguo, WANG Yuting, et al.Sea rec-

lamation and driving forces in Bohai Sea Rim from 1985 to

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2017[J]. Bulletin of Soil and Water Conservation, 2020, 40
(2):85—091.

AELR L PG B A5 R UASE ] P X I 1 38 34 19 52 W 5 %
LD R BE B 11,2017, 32(4) :418—425.

CUI Baoshan,XIE Tian, WANG Qing, et al.Impact of large-
scale reclamation on coastal wetlands and implications for ec-
ological  restoration, compensation, and  sustainable
exploitation framework [ ] ]. Bulletin of Chinese Academy of
Sciences,2017,32(4) :418—425.

RE  RAHE X7 L 56 B L 6 1 v K 3l ) 5 A S R B 1 R
WA ]9 PE AR . 2016, 38(8) ;1 —11.

LIN Lei,LIU Dongyan, LIU Zhe, et al.Impact of land recla-
mation on marine hydrodynamic and ecological environment
[J].Haiyang Xuebao,2016,38(8):1—11.

MARTIN-ANTON M,NEGRO V,DEL CAMPO ] M, et al.
Review of coastal land reclamation situation in the world[]].
Journal of Coastal Research,2016,75:667—671.

SRELTN X1 2% . B U 3% 3 0 3 T 1 = g 3 3t 194 52 i
(1] 3Bl 22, 2013,11(2) 1297 — 304.

SONG Hongli, LIU Xingtu.Effect of reclamation activities on
wetlands in estuarine delta in China[J]. Wetland Science,
2013,11(2):297—304.

B, A2 A TR R B A s 0% IBOR TRUE | B S IR B R A A
e B AP [ ] AR AR, 2019,47(7) : 26— 32,

WANG Qi, TIAN Yingying. Policy evolution, realistic
dilemma and optimization measures for China's reclamation
control[ J].Environmental Protection,2019,47(7) ;26 —32.

48 B U5 . B 3 4 45 0 75 [ EB/OL L. http: / /. mnr.gov.cn/
202005/t20200521_2514990.html,2017—07 —12.
MNR.Measures for the control of reclamation[ EB/OL |. ht-
tp://f. mnr. gov. cn/202005/120200521 _ 2514990. html.
2017—07—12.

[ 55 b6 . 5 T 388 5 A 0l (R 4 ™A A 4 RIS 1) 38 HILEB/
OLJ. http://www. gov. cn/ zhengce/content/2018 — 07/25/
content_5309058.htm,2021—07—18.

The State Council of the People’s Republic of China.Notice on
strengthening the protection of coastal wetlands and strictly
controlling reclamation [ EB/OL . http://www. gov. cn/
zhengce/content/2018 — 07/25/content _ 5309058, htm,
2021—07—18.

IR R, R W S TR B B TR D TR )
Boxh Fe g W LT ] o EBL A BE B Tl 2011,26(2) : 171173,

SU Jilan, WANG Ying, QIN Yunshan, et al. Some scientific
problems and countermeasures in China’ s reclamation

projects[ J ].Bulletin of Chinese Academy of Sciences.2011,26

(2):171—173.



He il

Al 5 1 LI 35 0 B0 P B8 15 1 90 V) % X 9 11

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2 BE T REAE 4 BT I N T B AR A & U M O vk W g K
(D% &« o =G K2, 2019,

LI Feng.Research and application of eco-economic evaluation
method of artificial island based on energy analysis[ D].Qing-
dao:Ocean University of China,2019.

ZHAO Xin, SUN Qun. Influence of reclamation on hydrody-
namic environment in Bohai Bay[J]. Advanced Materials Re-
search,2013(726—731):3262—3265.

S B BRI G RO X 2 R A S B s m [ ], 5
BERF 5, 2021,34(2) - 389—398.

WANG Lu,XIA Rui,CHEN Yan,et al.Impact of reclamation
on ecological environment of Zhifu Bay[ ] ].Research of Envi-
ronmental Sciences,2021,34(2):389—398.

ZHU H,BING H, YI H, et al.Spatial distribution and con-
tamination assessment of heavy metals in surface sediments
of the Caofeidian adjacent sea after the land reclamation,
Bohai Bay[J].Journal of Chemistry,2018:2049353.

T PR L AR BURE A5 AR TR SR TR X U VA S R B
M52 L) ] F K 545 8, 2015, 32(6) : 85— 88,

CAQO Yufeng, LIN Chunmei, YU Qixiang,et al.Briefly discus-
sion on the influence of reclamation project on marine ecologi-
cal environment[ ] ]. Ocean Development and Management,
2015,32(6) :85—88.

YUE Xinyang, LI Cheng, MIAO Qingsheng, et al. Effects of
coastal reclamation on the storm surge in the Bohai Bay[]].
IOP Conference Series: Earth and Environmental Science,
2021,675:012042.

PR, 2% 75, 4 30, S TR0 AP0 b K 1 FhRE AT Sy R .
AR [ ]2 A5 24 A5, 2017, 36(7) 1 2045 — 2051,

YAN Feng, LI Ning, YANG Wen,et al.Effects of reclamation
on wetland waterbird populations,behaviors and habitats[ ] ].
Chinese Journal of Ecology,2017,36(7):2045—2051.

DING Xiaosong,SHAN Xiujuan, CHEN Yunlong, et al. Vari-
ations in fish habitat fragmentation caused by marine recla-
mation activities in the Bohai coastal region, China[ ] ]. Ocean
and Coastal Management,2020,184:105038.

TRBCE BT RS A M A5 O AR X O R I BV R
WA B HIF 5T BE R (1) P B 2 HEJE . 2017,85(4) 1 454 — 461,
ZHANG Qiufeng.JIN Yudan.LI Xibin, et al.Progress in the
impact of reclamation projects on offshore marine
environment[ ] ]. Advances in Marine Science, 2017, 35(4)
454—461.

AR JE O WREREE L 46 B T 1 T A oy [ 08 T R X SRR
AT 2 Wy BE M o [T ] 5 TR, 2017, 48 (3)
617—627.

LI Xiaojing,ZHOU Zhengquan, CHEN Linlin, et al. Effect of

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

coastal reclamation on benthic macrofauna in coastal area of
Caofeidian, Bohai Bay[ J]. Oceanologia et Limnologia Sinica,
2017,48(3):617—627.

LACYR 2 NbR SBT3, A5 TR APUI 52 060 U 5 ol A S IR 55 A
AR 25 PEAG < LT B A0 V8 3 X o 9 L) ] & BF S 3, 2017, 37
(11):181—190.

JIANG Yimei, LI Jialin, GONG Hongbo, et al. Ecosystem
service value assessment of coastal zone caused by reclama-
tion:a case study of Ningbo Hangzhou Bay New Zone[]].E-
conomic Geography,2017,37(11):181—190.

N TRYE T A L SR T TR W R AR S R IR 5 M
AEA AR AT LT 10 22 B2, 2020,45(12) : 197 — 204,

SUN Jing, ZHANG Ying, QIAO Qinghua, et al. Reclamation
project monitoring and ecosystem service value change
analysis[ ] ].Science of Surveying and Mapping,2020,45(12) ;
197—204.

eV 55 L sk e 2R R AR AR R TR i B VBRI 5 A A
Wi K B ()], AR A5 41, 2018, 38(9) :3311— 3319,

HOU Xiyong, ZHANG Hua, LI Dong, et al. Development
trend, environmental and ecological impacts, and policy rec-
ommendations for Bohai Sea reclamation[ ] ]. Acta Ecologica
Sinica,2018,38(9):3311—3319.

FSCHE [ JA B A v i A R R R AT LD AR S
2#42.2016,36(16) :5007—5016.

WU Wenting, TTAN Bo,ZHOU Yunxuan,et al. The trends of
coastal reclamation in China in the past three decades[]].
Acta Ecologica Sinica,2016,36(16) :5007 —5016.

RAG T, T KM I T A A R G e R 55 0 (T
fELT] B PR3 2011, 1(4) (42— 47.

SUO Anning, YU Yonghai, MIAO Lijuan. Assessment of eco-
system service value in the Bohai Sea[]].Marine Economy,
2011,1(4) :42—47.

TN, T AR TN T R SRR B 3 Ao R % H A A ER
BER MR ST L) ] PE IR AL 2, 2013, 32(4) : 506 — 509,

LEI Ning, HU Xiaoying, ZHOU Xinghua. Evolution process
and ecological effect analysis of reclamation in Jiaozhou Bay
[J].Marine Environmental Science,2013,32(4) :506—509.
HOU X, WU T,HOU W, et al.Characteristics of coastline
changes in mainland China since the early 1940s[ J]. Science
China Earth Sciences,2016,59(9):1791—1802.

b g A W L R, 45 TR ARV SR B AORE X RN T UK Bl g B
BEmy L)) SR .2021,52(4) :823—833.

LYU He,ZHANG Shaofeng, SONG Dehai, et al. The cumula-
tive effect of land reclamation on hydrodynamics in Qinzhou
Bay [ ] ]. Oceanologia et Limnologia Sinica, 2021, 52 (4);
823 —2833.



12 I 2 5 A 2023 4F
[40] U =119 /K 3h 7 355 X BB 0 4 i iz [ DAL M . 37T K contents in sediments [ ] |. Marine Environmental Science,
%,2013. 2015,34(3):402—405.
PENG Kuarong. Response of hydrodynamic environment to (48] IRk 5t 45 29 FH I Xo ¥ 1 A 25 52 W) ) REA T 5% < A SIE M VS Ry 5]
reclamation in Sanmen Bay[ D].Hangzhou: Zhejiang Universi- [D].35 8 . ¥ E 7R, 2012,
ty.2013. ZHU Yonggui.Study on the impact assessment technology of
[41]  ZBJBAR AT 4%, 5 T 4%, 2 BF 1A 5 161 300U XoF /K 3 1 B0 5% (1 3% the intensive use of the sea on marine ecosystem: take the
Wi oy M LI 48 HF K22 22 4 CA 2R BE 22 D . 2019, 40 (1) Laizhou Bay for example[ D]. Qingdao: Ocean University of
72—178. China, 2012,
GONG Xudong, YU Jin, LAN Yinyu. Effects of reclamation (497 BRdsmE, sk, 8 8, 40 = 11T 3 0 PRI SRV TR o) v R B 0 45
on hydrodynamic environment in Semi-closed bay[ ]J].Journal G Hr )] g R, 2018(4) :104—109.
of Huaqiao University ( Natural Science)., 2019, 40 (1) CHEN Peixiong, ZHANG He, ZHOU Xin, et al.
72—178. Comprehensive impact analysis of reclamation projects on
[42] TEHEE,INER AL, 5. P IHEE ZEB S0 TR KN marine environment in Sanmen Bay[ ] ].Journal of Green Sci-
FREE 0 SR AL AIF 5 [ ). [ R 2 2 i C A AR B2 WD ence and Technology,2018(4):104—109.
2015,45(3) :16—24. [50] YAN Huakun, WANG Nuo, YU Tiaolan, et al. Comparing
WANG Yongzhi, SUN Huifeng, GU Dongqi, et al. Research effects of land reclamation techniques on water pollution and
on cumulative effects of coastal reclamation on hydrodynamic fishery loss for a large-scale offshore airport island in Jinzhou
environment in Luoyuan Bay [ J ]. Periodical of Ocean Bay, Bohai Sea[ J].Marine Pollution Bulletin, 2013,71(1/2):
University of China (Natural Science),2015,45(3):16— 24, 29—40.
[43] LIN Lei,LIU Zhe, XIE Lian, et al. Dynamics governing the re- [51] Z=5 %, 2R e we , i B, 45 1] 10 R L o) IS A A 9 1 % 10
sponse of tidal current along the mouth of Jiaozhou Bay to ARONLT T PEREEE,2016,23(4) :293—298.
land reclamation [ J ]. Journal of Geophysical Research: LI Baoquan, LI Xiaojing, ZHOU Zhengquan, et al. Ecological
Oceans,2015,120:2958—2972, effects of reclamation on benthic communities [ ] ]. Guangxi
[44]  HUHE. T2 53, 2% 2 d. 36 N ¥ ) JUTig: T 0] 98 7 3 B 1) R Sciences,2016,23(4) ;293 — 298,
ST ST ], [ U A 2 R CH SRR IR 5 2018, 48 (1) (521 Z=Ipe . FRIAE0E I 2 %k 1) o R 280 i 3 0 R 9% 1 A 25 %2 i LA
117—124. HC AR O R B A I LD] R A . R B A P E
TIAN Yan, YU Dingyong, LI Yunlu. Research on the accu- B2 e 4R 3 8 5 45 09T 5T . 2020,
mulation of marine environment in Laizhou Bay[ ] ].Periodical LI Xiaojing. The ecological effects of reclamation activities on
of Ocean University of China (Natural Science) ,2018,48(1): macrobenthic communities in Bohai Sea: case studies for Ca-
117—124. ofeidian and Longkou coastal areas[ D]. Yantai: University of
(457 XUBH, s /NEE, B8 A0 IC . 55 50 N V5 SR I: TR X 96 15 7K 58 e 1 Chinese Academy of Sciences ( Yantai Institute of Coastal
I sZ [ ). K v K% 4] ,2013,28(1) :110—114. Zone Research,Chinese Academy of Sciences) ,2020.
LIU Ming, XI Xiaohui, LEI Liyuan, et al. The effects of (53]  Z=¥F, B R R AN £ B DX IRl SR0ME T3 AR 25 i 2k e e
coastal reclamation on hydrodynamics in Jinzhou Bay [ ] ]. MM E BT LT ] AR M 2F B 2F 4R . 2016,31(1) . 17—21.
Journal of Dalian Ocean University,2013,28(1):110— 114, LI Yang, HUANG Hao, TONG Zhicheng.Study on ecological
[46] 845,250, Fif/k % BlHE TR XSS K 38 he loss and compensation value of reclamation project in
W P BT ] R R 2FF R CARBL 2 5 TR AR . Qinzhou Bonded Port Area [ J ]. Journal of Qinzhou
2015,48(7) :605—613. University,2016,31(1) :17—21.
YUAN Dekui, LT Guang, WANG Daosheng, et al. Numerical (541 XUPYBL, F K Fk L A HER 56 W c o 90 ok 72 00 A 40 A v B L
simulation of effects of land reclamation on water exchange IS VA i O 0 A8 Ak 40 B [ . 78 R 3R 85 Bl 2%, 2020, 39 (3) :
capability of Bohai Bay[ J].Journal of Tianjin University (Sci- 379—386.
ence and Technology),2015,48(7):605—613. LIU Xihan, WANG Yujue, SHI Yajun, et al. Phytoplankton
[47] BR#EIE IMNRTT , T BH L 55 4o fa) [ 320 T R2 F & % 3T 5 U AR community and changes after reclamation in Caofeidian
Wy A B L) ] PR PR B R4, 2015, 34(3) 1 402 — 405, coastal waters [ J]. Marine Environmental Science, 2020, 39
CHEN Yanzhen,SUN Qinbang, WANG Yang.,et al.Impact of (3):379—386.
the sea reclamation project in Caofeidian on the heavy metals [55]  msck, XUME e, Bo A o, 5. B TR X 40 72 48 3 W ol ¢



He il

Al 5 1 LI 35 0 B0 P B8 15 1 90 V) % X 9 113

[56]

[57]

[59]

[60]

[61]

[62]

[63]

PR 52w B x5 [0, oK 3 7K 7 4% B % 4, 2009, 24 (S1) -
163—166.

GAO Wenbin, LIU Xiuze, DUAN Youyang, et al. Impact of
the sea reclamation on fishery resources in Liaoning offshore
and corresponding countermeasures [ J ]. Journal of Dalian
Ocean University,2009,24(S1) :163—166.

F PR S AR X R I T 2 B R Y 5 ) S AL [ DL
KHE RKFAR A Be . 2019,

WANG Zebin.Impact and assessment of reclamation project
on fish resources in Tianjin coastal waters [ D]. Tianjin:
Tianjin Agricultural University,2019.

DUAN Huabo,ZHANG Hui, HUANG Qifei, et al.Character-
ization and environmental impact analysis of sea land recla-
China [ ] J.
Management,2016,130:128e137.

mation activities in Ocean and Coastal
XU Shaochun, XU Shuai,ZHOU Yi,et al. Long-term changes
in the unique and largest seagrass meadows in the Bohai Sea
(China) using satellite (1974—2019) and sonar data:implica-
tion for conservation and restoration[ ] ]. Remote Sensing,
2021,13:856.

S F . v R AR AN R S IR A5 M (BT AR DR LD I
B P E R B R O R A B M 5 1 R A R T L 2021,
LIU Yubin. Evaluation of typical ecosystem service value in
China’s coastal zone[ D]. Yantai: University of Chinese Acade-
my of Sciences ( Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences).2021.

EAF PR P Y RO 5 4t 0 A S R IR S5 ik
WA LT P R S B 2015, 32(7) . 74— 80.
WANG Yan,SUN Shichao.Loss appraisal on the value of ma-
rine ecosystem services of sea reclamation for Yangpu.
Hainan[ ] ]. Ocean Development and Management, 2015, 32
(7):74—80.

INLLA A Mg T A A R G IR 55 45 10 45 20 A 1) R RO 3
A L AT P A DX 0 (). v R O A 2 R G B
20, 2020(1) 75— 83.

SU Hongyan, LI Jingmei. Land reclamation management ac-
cording to ecosystem-based comprehensive cost-benefit
analysis[ ] ].Journal of Ocean University of China (Social Sci-
ences) ,2020(1) ;75— 83.

WM. LT RS NG R 20 FAESREMS M EHA L
SrTLD] K He K HINAE K 2, 2014,

MIAQO Hainan. Analysis on the value change of ecosystem
services in coastal areas of Bohai in recent 20 years based on
remote sensing[ D]. Tianjin: Tianjin Normal University,2014.
NS T R T L A R T R I Y 1V A S R GRS
REM 1 5 2% 09 £ 3 L) 1. ¥ JT K 5 4 1L, 2013, 30 (6)

[64]

[65]

[66]

[67]

[68]

[69]

[70]

84 —87.

HU Xiaoying, LEI Ning, ZHAO Xiaolong, et al. Loss
appraisal on the value of marine ecosystem services of sea
reclamation for Jiaozhou Bay[]]. Ocean Development and
Management,2013,30(6) :84—87.

I, Fa U, SRR L AR O e VR X PRI SR TR X Vi v
ABRGR S D Re M B r 81K AN (1] R T8, 2017, 36
(3):65—71.

MA Yuyan,TU Jianbo,ZHANG Qiufeng.et al.lLoss apprais-
alon the value of marine ecosystem services of the sea recla-
mation project for Tianjin Binhai New Area[]].Coastal Engi-
neering,2017,36(3) :65—71.

KT IR UTE, T, A5 ] ) R O R A v AR S IR
% e R AR S L) ]G AL, 2012,36(3) 1 108— 114,

SUO Anning,ZHANG Minghui, YU Yonghai, et al.Loss ap-
praisal on the value of marine ecosystem services of the sea
reclamation project for Caofeidian[]]. Marine Sciences, 2012,
36(3):108—114.

KR L 2T T B 6 0 A S R SR 5 D RE M
PR B9 A4 5[] 7V 0 41, 2009, 4(3) : 34— 38,

ZHANG Hui, SUN Yinglan. Loss appraisal on the value of
marine ecosystem services of sea reclamation for Qianwan
[J].Transactions of Oceanology and Limnology,2009,4(3) ;
34—38.

TG A AR EE A TR PR AR R R R R AR S PR WA B
R B AT 0 £ L) ] MV R R 5 L 2021, 38(4)
80—83.

WANG Peng,ZHAQO Bo,LIN Xia,et al. The current situation
of sea reclamation and natural coastline ecological environ-
mental supervision and the suggestions on the law
amendment[ ] ]. Ocean Development and Management, 2021,
38(4):80—83.

KRR PRI SF U 3 M A 0 L ) BR 5 0 S LT L 36 g A i
PEAEBE R ,2020,27(1) . 28— 34.

ZHANG Shundong. Current legal regulations and counter-
measures of marine reclamation [ J]. Journal of Hainan
Tropical Ocean University,2020,27(1) :28—34.

XNZETT  BREF IR A RS 5 ] S 3 b 326 R ) AL [ ). 9% 1
54145,2015,4(14) :260—261.

LIU Sufang,CAI Shuhuai.Discussion on legal issues of public
participation in land reclamation [ J]. Legal System and
Society,2015,4(14) :260—261.
AR, RS IR S D s B TR O 0 H AR A IR AP A
KB IF K58 ,2020,37(6) : 14— 19,

HUANG Huamei, WU Lingling, SU Wen. Considerations on

ecological protection and restoration for historical and prob-



114

i P IF 5

2023 4

[71]

[72]

LJ1
Management,2020,37(6) ; 14— 19.

SRk BRI MR , A T R 4 T B ) BT AR S e
ST WEFE < LAAR A RT 1 0ol il DX S £ (). 98 ¥ 380 9 3 4
2021,4(1) ;56— 62.

lematic  reclamation Ocean  Development  and

ZHANG Yang, HUANG Faming, LIN Yanhong, et al.
Research on the ecological restoration plan of reclamation
based on the concept of land-sea co-ordination:a case study of
Kemen Industrial Park, Fujian Province[ ] ]. Transactions of
Oceanology and Limnology,2021,4(1):56—62.

% B, A TR X VR A S R S R T O A v A o B S
HERTSE « LA I ¥ Sy ) [ . 36 7 B B8 B %%, 2016, 35 (3)
357—365.

HU Zongen, WANG Miao. Research on evaluation criteria
construction and empirical study of the impacts of the recla-
mation on marine ecosystems: taking Jiaozhou Bay as an ex-
ample [ ] ]. Marine Environmental Science, 2016, 35 (3):

357—365.

[73]

[74]

[75]

BT 0 IV L A TRIAROE TG 3 X 30 700 = A Y T 30 3t A=
BRGNS AL 1] MR, 2015.13(6) : 682 — 689.

JIN Yuwan, YANG Wei,SUN Tao,et al. Assessment of eco-
logical impact of seashore reclamation activities on coastal
wetland ecosystems in the Yellow River Delta[ J]. Wetland
Science,2015,13(6) :682—689.

AR 5 e, 2% R G %5 SR . SR 1 G0 TS AT 09 46 AR R R
ANVEAL ik () AT R 5 45 B, 2019, 36 (12) - 47— 52.
CHEN Peixiong, LI Xintong, CAI Jiaxin.Construction of the
post evaluation index system and method of reclamation con-
struction project[ J ]. Ocean Development and Management,
2019,36(12) :47—52.

LA T BB R B S R R A ).
WEPETF % 545 F8,2019,36(1) : 14— 19,

LI Jin, LI Yaning, WANG Qian,et al.Construction of the post
evaluation system of reclamation construction project [ ] ].

Ocean Development and Management,2019,36(1) :14—19.





