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Table 1 Beach ecosystem service functions (cited from the reference [31])
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Fig. 3 Damage and harm to beach ecosystem
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Fig.4 Temporal and spatial effects of beach nourishment on beach ecosystem
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Fig. 5 Construction period ecological impacts of beach nourishment



U3B] L O 45 96 M S o ¥ M 2 25 R e Y 22 R RE W AR T

19

YRS BEARTE 1~ 4 4 A 52 A8, 300 P A T 532 g
R, B 28 S A IR EZS R G —RERRE HY T e
RBRGE. WM EJRV A B EE, 5 EZ
SRR 24T 3G, JEAROR IR i B ORI Y O) o
FrAP e M 0 s e R — LE SR R PR AR W), T A

Tobt 22 e e R0 2 R S5 IR 9B R R 4 T A SR ROR
ER Z2 B T S0 40 AR 00, AN 2 98] A 3 i X 4
RO A B o A A A AR R A, S R
M A /N AR A2 33 A SR 1R i A, 4 RE 0 A oK 4 52
M, DA T AE T 37 S22 3 R R 47 25 T ) 2 25 ] P

*2 ABBEFPERG]

Table 2 Typical beach nourishment cases

FEP TR HEASRE W e [ PRE R 22 ik
WKFNFr e R M TGS G R TS Exoediceros fossor 90 VIBWIASCA  14F WKEAEJURINTFLS, AR ZS A EVE T AARIE,  SCER[91]
[ eV RS K, PR EAE VN TE K PREAE VN T,
WRFIW AT TREWST ARG, RS, (A RBRFERE T SN R LR SAWE, TR 2R DR . 78 SCHk[92]
TERESRA JZH L2, P2, F-P RS2 K/ N E FZAT)Z, IE BRI T, YR E R
IR LR ARSI, X SEE YD F Y Sth, (AR E AR A
R L2 B RS 2
TG KA IS TR R R DA R, AR TS A T ey 445 Vb e E A A 7E SR 3 AT R AT AL, SCHR[7]
[ ShP A 2 R Lty 1T 335 (F = 3.56, p = 0.063), {AYEERAE S ATH R
TEFFREE [V W TRA R TR Y . XK
SRYD P, BN V0 2% (Talitrus saltator) )3 FEAE EH#YD FAb
HH s A% (F = 7.63, p = 0.007)
KEMARER N ZZ1%T #NDE A A, A OB HESI Y A3 BERA TR, 485 4R34 ANDISS A UG, ANDXHE ZREEREbR SCike1]
B8R TR BB, W T2/3, W (Emerita analoga) fEAND IR EFATNEES
AN F KB, EAND M 7 AR TR DL
HEr W AESEm R 2050, BAMRER 2, BT TR, Il 3 UM (i)

FH SR 4 AN 23 7 A I TR 28 1) 5% T, 67 T A 255 )
—RAE I~ 4 E NS R . WES AT MEKRE,
VW R 4 AR AR AR AR R R TR E L, 1
PESFR AN 38 T 0 1 SR AE AR AR, )
SN T A A M, B T B RE O, iR
S UREA R 2, iR U T I R VA 14 & e Fn
SRR R R o AR A BRI T A R TR i
FRIP TR S A A SR AR W) ZRE VIR B R AR
— ANHAURE . RS B F YIS N IR
DA TS I A8 B T Z AR AR5, s ] TR 2 /N ah
PIHRAT S, T WA PR VR B A0 15 2K A 00,

5 FETAESHERIENTRIPEORL

TR S 1 A 2 R ) AR 3 e B TR A, L 52 B B X
A A7 TR 52 W) S T P ), T A A R e T YR R SE
Fe AP 7 VORI X I REAE S RGN . X
Bt 8 oR R NIRGAL /R TN T A DN R N D WA S
AR .
51 MARMMERME

DUAR Y B P SR DAk R 9000 e 5 4 A 25 004
I —ADFHETTHE, BF5ERY, — HRA TR R
S, R AR S RO, X — I R AR R AR JEE 1 R
T B MU R B T AR SR TR K A B

FTRETT U6 o 2 T 20 SO B ke 3, R 57 4 43
ERADTRID) P o S 2 30 R AR AP e 7293 3),

SECRD R A% X 98 RS 1R B AT T R I ), i
PP T SR T R IR o B R AR T 15 iR i B DT
BCH 2%, AT RE 2 S A< A Wy MR (R K S IR i - B R AR
40T SO T RARARLAR AR 22 7 LR AR S0, AR i
annl fig = T HUEY Bz A = AR T, R B
AR AR I T RE 2 LA 5 28 N e BE R, I G 2L
¥ ) AR (1] 6)

VEBR5 7K A f0 iok A 5%, 9 7K T2 et ] DL JRE AR 2 4
i — L8N ), B R E TR AL A B R B
ARE 3, 2T KM BE B3 I, o T SR A AR
T A S AR PRI 22 T 2%, 40/ N DR 23 it e 7% 31
UTIE o BEAb, AR PR vE X ik R A AR AL B AR 1Y
FME, XM AR . I, A R R X
TR TR R 2 AN A AR 2 ) A

SRR DUSERE R, DLSERE R 23 52 00 3 6] i3 g E 11
JEE AV G AfE Bl ) B i XCRE 1, I Al RS BRI B
JE e U RR M ok YR I 4% JC AR W AL S s Qe MR D
USRI R ML s 1, AL TR W) Al BE B HE < sl
AT LA S W15 B, AT RE XTI (4 40 K B W T A
S B 5 0 AR A B BT AR REE Y, SRR B R A R
1 B TR A0 SRS S A0, A DRI B i A A, I Bl



20 (GRERE T LE
R3 BHEFPEDTRYER
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Fig. 6 Effects of sediment particle size on beach fauna (modi-

fied from the reference [21])
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Multi-scale impacts on beach ecosystem of beach nourishment: a review

Qi Hongshuai?, Zeng Shuting', Chen Min', Cai Feng"?, Liang Bingchen®, Liu Shasha'

(1. Laboratory of Ocean and Coast Geology, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China; 2. Fujian
Provincial Key Laboratory of Marine Ecological Conservation and Restoration, Xiamen 361005, China; 3. College of Engineering, Ocean
University of China, Qingdao 266100, China)

Abstract: Beach is a common and vulnerable coastal ecosystem with huge ecological service functions. Due to the
multiple impacts of climate change and human activities, beach ecosystem has been seriously damaged. Beach nour-
ishment is an effective approach to prevent coastal erosion and improve the beach environment by using sand re-
plenishment to restore beach morphology. Previous nourishments have often neglected the impacts on beach ecosys-
tem. Many studies show that beach nourishment have multifaceted, multi-scale and complex impacts on beach eco-
system. Based on reviewing previous researches, the compositions, characteristics and functions of beach ecosys-
tem are summarized. The basic characteristics of beach ecological damage, the impact process and mechanism of
beach nourishment on beach ecosystem at various scales are analyzed. Then, some adaptive measures for beach
nourishment are suggested from the perspective of reducing negative ecological impacts, which would support

coastal management and sustainable utilization of beach.

Key words: beach ecosystem; beach nourishment; ecological impacts
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