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Table 1 Changes in tidal flat areas in the Nanliu River Estuary from 2005 to 2019

A B C D E F G H it
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RIS 1L/ % 0.53 3.02 0.29 0.15 11.73 5.89 6.27 3.68 5.60
i B ft/hm? 0.40 4.60 0.79 0.12 656.37 766.45 346.71 658.36 2433.80
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Fig. 5 The variations in population distribution of Aegiceras corniculatum in the Nanliu River Estuary from 2005 to 2019
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108

MHEEdy 4345

20

ZZA A
BB
| EEAC
15 E=ID

SN

N

1200

N

——

N

R,
SSSSS

DN

I

900 -

NN\

NN\

NN

NN

X

2013
ey

2005 2009

NI
NN

N

NN

TH A/hm?

600

2005 2009 2013 2017
G20

6 20052019 4F [ YL VT3] 11 381 e A AL AW 187 ARAZ £
Fig. 6 The area changes of Aegiceras corniculatum in the Nanliu River Estuary from 2005 to 2019
A-D. TUH FVLOY; E LR 5 RIRSNEME; FORSRRINEME; G. £ @ISR SN ME; H. IR 3T 1 o
A-D. The central bar of the mainstream estuary; E. the outside shoal of the Qixingdao tail dyke; F. the outside shoal of the Muan dyke; G. the outside shoal of

NN

N

AT

600

NN

<
NN

_ S

NN

AN
N

NN

AN
NN

NN
NN
N
NN
NN

DN
N

NN
nant
NN\

NN

\\

N

NN
_—_—

300

XN

N
DN

NN

N
NAAMMMNNAN
DN

N
AN
NN

<

A\

AN

7

nnst
=
NN
NN
NN

N
N

\\‘
NN
N

N

N NN

N

#,

2019 2005 2009 2013 2017 2019

the Zhenyudun dyke; H. the shoal of the Niaoyanzi Estuary

AEHE N T 147.21 h?, B4R A 30.6%, 2013-2017 4EAL
Wy 73.65 hm?, B HEAL Ry 11.7%. 2017-2019 4 /&
A6 AR I 38 A S B 0, PRAEISE ] By 702.37 hm? 38 i 3]
1358.15 hm*([& 6), 43400 17 1 £, 3X 4 4 X S Afl 4E
R T A S S ) Vi Ak R R (1 ).
4.2.3  I[R] T E S A AEAR R SRR AR

2020 4F 10 H 19 B, S2l @& Ar . i, AR AL TR
i B AT 3 M 5 AR 4 9 M +0.16 m. +0.07 m, —0.04 m
(K 10)s VADTREU A H 0 ) 5 mxS m A2 ST N 4F
A AR AR /INE 545 R IR G B G T LA 7.

e L BEAS 25 m? AR D7 7 1A A AR A AR AR
Hi 27.0 BR (& 7), Bk & 295K 30 em, S KK £, ik
20~ 30 cm; 1 A4 3.7 BECEL 7), &5 298 20 cm,
MR A 15~20 em; AR A7 1.7 B 7), #k 5 4 15~20 cm,
IR, R 10~ 15 em. FEH, 76 2019 4F & i1 J&
Al AEARS (0 B AR b T 25, T AR I AN IE A R AR R
AR . 2020 4F 10 H, oA T3 BB 7 AT 4k
B —4F A 14.8 B, RO BA 107 B, HoRZ 01 15
R A 22 8] X, B #2020 4F 10 T, Az ke
KB U AE A 1 EARME b, (IR N 2% 2 & B LR AR R
UMM T 2% (61 8).
43 BERILUOFEERHEEOLER

VLB P T8 FR A AR B3 A A R AR 46 48 B B 14 JL

45
iR 3
40 - = AR
o AR
351
30}
w 5[
® 20 .
15t
[
10f
5 L
0 1 1 1
[T G 2EDA &AL

7 A AR EARRE Y 2 R Y kA T
Fig. 7 Population expansion quadrate in front of the suitable
flat for Aegiceras corniculatum appropriate forest beach
2020 4F 10 A 19 B, GEiTRE 7 0 AR A fRAERINE . —4F A4/
BB R R E O AR B iR
The biennial, annual seedlings and embryos undeveloped into seedlings

for Aegiceras corniculatum were counted in October 19, 2020

fuf vy, I 5845 47 BE A A8 B 09 43 A B0 (1B S0
2005-2009 4, Hlil ££ % 53 A 500 1] B i AR 71°44749”
7 %% T 985.30 m, T 2009-2013 4E . 2013-2017
A, T4 1 A6 AR P 89°007127 7 [ 5% 8% 236.27 m
L6 w8 77°49'47" 77 1 55 % 673.68 m. 2017-2019



9 H BAAE. WU VLI AR LA AR 4 Bl ) s S R AT 5T

109

P8 e AL A R YK

Fig. 8 The population expansion of Aegiceras corniculatum over the tidal flat
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Fig. 9 Potential development region of Aegiceras corniculatum in the Nanliu River Estuary

6 45t

AT 1A 20% 1) 7K SC 5 1 5 2% 42 B ol 200 B A ) e
B3 A 595K . A SCHIH 15 a B LI RS R,
G VOV WO S5 SR BE YT 5k R 7 it 38 %
T VLA 1A A AR R Y 25 ) e A e A, EEES R
(O

(1) A L VLIAT 1A A6 AR b A S A4 b 522 30 AR 1
Yok ke, 27 2013-2017 4R BB 5K )5, 2017
2019 AF PR A E o [AIEE, AS [ DXk Al 2 A% 1 R
FEAERR R 25 5 o v 3 A e 2 B 3 V9T 11 A A6 A%
FE A X, K S B VIO Yo A M X R A,

S WK

(2) 7K AR e 485 5 1) 8 0 16 350 00 93 AR S B8IRT 113831
P37 T v B A BB R S A AR 1 TR 5K A TR
P AL VAT A A8 AR b A A 7 50ks B i 52 1 PG L
) A 7 1) A T R AR AR e JE — 2

(3) 107 38 /K 3L 5 90 97 31 T 10 1, A AR AE B 998
TRAEHITR, RSN MEIE R L DX, 7K 3l J1 A X458 , fie
BE T KM R YA 1 DX RO AR, i S S R E
T Ay i £ o 7 K 02 (36 57 i 1 o T P XS
o1 T DU SR K 8l Jy s | PV UTRR A | RETR K E AR, BRI
T AEA PR BT K o R VR VLT AR AE AN T R
DX B3 8 S S 0 9 X

(1] B, BBk, Eh X oM e ma i 52 (1], {27, 2007, 5(3): 266-273.
Liao Yan, Chen Guizhu. Review on influence of salinity on mangrove[J]. Wetland Science, 2007, 5(3): 266—273.
(2] 2GSl T PELOA MR BUIR S5 A 2 AR A 9 [3]. eI A S5 3835, 2008, 29(1): 55-60.

Li Yiye. Current situation and ecological protection of mangrove wetland in Guangxi[J]. Resources Survey & Environment, 2008, 29(1):

55-60.

(3] XU, YEALH, 25T T 10U i DURD LD A ) ISR AR B I AR [T]. A2 752441, 2012, 32(3): 690-698.


http://dx.doi.org/10.3969/j.issn.1672&#8722;5948.2007.03.011
http://dx.doi.org/10.3969/j.issn.1672&#8722;5948.2007.03.011
http://dx.doi.org/10.3969/j.issn.1672&#8722;5948.2007.03.011
http://dx.doi.org/10.3969/j.issn.1671&#8722;4814.2008.01.009
http://dx.doi.org/10.3969/j.issn.1671&#8722;4814.2008.01.009
http://dx.doi.org/10.3969/j.issn.1671&#8722;4814.2008.01.009
http://dx.doi.org/10.5846/stxb201107131038
http://dx.doi.org/10.5846/stxb201107131038

112

MHEEdy 4345

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Liu Liang, Fan Hangqing, Li Chungan. Tide elevations for four mangrove species along western coast of Guangxi, China[J]. Acta Ecolo-
gica Sinica, 2012, 32(3): 690—698.
BN, BRART, BREEHN, 2. IR 1SR Wi 234 (9], 23 Do, 2019, 38(7): 823-829.
Luo Songying, Chen Dongping, Chen Bishan, et al. Application of mineral analysis in mangrove wetland soils[J]. Journal of Instrument-
al Analysis, 2019, 38(7): 823—829.
YEOLE, A, WP, S5 ARAEY N IR A 15 T K AL RICR [T]. LR #4k, 2007, 27(6): 2365-2374.
Jing Yuanxiao, Li Xiaoju, Yang Danjing, et al. Purifying effect of mangrove constructed wetlands on domestic sewage[J]. Acta Ecolo-
gica Sinica, 2007, 27(6): 2365-2374.
i AR, RS, TN, ZURAR A5 R T o K R 23R 55 R AR E 0], ZE 2524247, 2008, 27(5): 858—861.
Lu Zhigiang, Zheng Wenjiao, Ma Li. Adsorption of polycyclic aromatic hydrocarbons in seawater by mangrove leaf litter[J]. Chinese
Journal of Ecology, 2008, 27(5): 858—861.
SRECHE. JURDZLRIARA BEAa A R B N4 e B AR 1 A B A 2555 [D]. L 17]: LT TR, 2003.
Zhang Yihui. The study of propagule development and seedling growth in some mangrove species[D]. Xiamen: Xiamen University,
2003.
AL, BRI SRR P TR LR R R, | RS R AR S SR [T, 0 T A 252441, 1997, 8(3): 240244
Fan Hangging, Li Guangzhao. Effect of sea dike on the quantity, communlty characteristics and restoration of mangrove forest along
Guangxi coast[J]. Chinese Journal of Applied Ecology, 1997, 8(3): 240—244.

AR, AR, XUFEME, 5. ARV IRLTRI MR AL S FEIEARAELD). AEAS254], 2016, 36(1): 252-260.
Li Haoyu, Peng Yisheng, Liu Jiajian, et al. Current state of mangrove floristic composition and characteristics of communities on the
eastern coast of Guangdong Province[J]. Acta Ecologica Sinica, 2016, 36(1): 252—260.
ARG IRAS, I GMOl AN REIEUR). H AR BEIRER [ Gl A SRy G T B i (LA MR I B 52 6 AT 211 (202020254 ) ) iy il 1
[Z]. Jb3E: B AR TEIEER, 2020.
Ministry of Natural Resources, National Forestry and Grassland Administration. Notice of the National Forestry and Grassland Adminis-
tration of the Ministry of Natural Resources on the issuance of the Special Action Plan for Mangrove Protection and Restoration
(2020—2025)[Z]. Beijing: Ministry of Natural Resources, 2020.
X, Sre ], Mokt AR LA E R Y A SRR XA ST AR 0 R AL L S S5 A R-E [T]. A= 388L%, 2016, 35(3): 1-7.
Liu Jing, Ma Keming, Qu Laiye. Species composition and community structure of dominant mangrove forests in Zhanjiang Mangrove
National Nature Reserve, Guangdong Province[J]. Ecological Science, 2016, 35(3): 1-7.
W B, MRS, 5 SR T AR A /K Bt i RS0 R (9], A= 25241, 2006, 26(2): 586-593.
Chen Luzhen, Lin Peng, Wang Wenqing. Mechanisms of mangroves waterlogging resistance[J]. Acta Ecologica Sinica, 2006, 26(2):
586—593.
ZEYSP, A, RN, SF T LA R PRI LR ARG S AN (D], AR AR, 2014, 34(10): 2702-2711.
Li Shasha, Meng Xianwei, Ge Zhenming, et al. Vulnerability assessment on the mangrove ecosystems in Qinzhou Bay under sea level
rise[J]. Acta Ecologica Sinica, 2014, 34(10): 2702-2711.
BIF5 A6, SR, SRIGWE, 45, SR AL T 5 T 15 AR FE U LM AL 28 R G WSS MEPTAG (3], 2 FIER 7242412, 2019, 38(3): 338-349.
Yan Xiuhua, Cai Rongshuo, Guo Haixia, et al. Vulnerability of Hainan Dongzhaigang mangrove ecosystem to the climate change[J].
Journal of Applied Oceanography, 2019, 38(3): 338—349.
TR, LU AL DTS WK R B AT SR [D]. dbat: s EMOlREBFERE, 2012.
Luo Meijuan. Studies on the Aegiceras corniculatum seedlings in response to simulated tidal flooding stress[D]. Beijing: Chinese
Academy of Forestry, 2012.
FIRE, NI, R, 55 TRYIVE R LD M AR (0], 8241, 2014, 34(16): 4662-4671.
Lu Qun, Zeng Xiaokang, Shi Junhui, et al. Succession of a mangrove forest in Futian, Shenzhen Bay[J]. Acta Ecologica Sinica, 2014,
34(16): 4662—4671.
TLBLEE, TG, e, 45, LOMOPRNEI TR A2 3l 1 B S (7). ML BRI, 2020, 36(4): 37-44.
Jiang Ruijie, Cheng Peng, Gao Jianhua, et al. Impacts of mangrove on the dynamic process of bottom boundary layer[J]. Marine Geology
Frontiers, 2020, 36(4): 37—44.
SR AE, SRR L. TS RET RS S AT 00 R [T]. M P 55 55 DU 28 L5, 2015, 35(5): 153-163.
Zhang Linghua, Zhang Zhenke. Research progress of river overbank deposits and implications for environment[J]. Marine Geology &
Quaternary Geology, 2015, 35(5): 153—163.
B, 2, SeRAT, 55 TRYISLLRAROURRY A 1 R R 00 03 i LA 250 BCARIE ()], A2 Z5BRE"F4T, 2015, 24(3): 469-475.
He Bel, Li Ruili, Chai Minwei, et al. Distribution and speciation of mercury (Hg) in Futian Mangrove Wetland, Shenzhen Bay[J]. Eco-
logy and Environment Sciences, 2015, 24(3): 469—475.
Hu Z, Van Belzen J, van der Wal D, et al. Windows of opportunity for salt marsh vegetation establishment on bare tidal flats: the import-
ance of temporal and spatial variability in hydrodynamic forcing[J]. Journal of Geophysical Research: Biogeosciences, 2015, 120(7):
1450—-1469.


http://dx.doi.org/10.5846/stxb201107131038
http://dx.doi.org/10.5846/stxb201107131038
http://dx.doi.org/10.5846/stxb201107131038
http://dx.doi.org/10.3969/j.issn.1004&#8722;4957.2019.07.009
http://dx.doi.org/10.3969/j.issn.1004&#8722;4957.2019.07.009
http://dx.doi.org/10.3969/j.issn.1004&#8722;4957.2019.07.009
http://dx.doi.org/10.3969/j.issn.1004&#8722;4957.2019.07.009
http://dx.doi.org/10.3969/j.issn.1004&#8722;4957.2019.07.009
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2007.06.028
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2007.06.028
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2007.06.028
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2007.06.028
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2007.06.028
http://dx.doi.org/10.3321/j.issn:1001&#8722;9332.1997.03.004
http://dx.doi.org/10.3321/j.issn:1001&#8722;9332.1997.03.004
http://dx.doi.org/10.3321/j.issn:1001&#8722;9332.1997.03.004
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2006.02.035
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2006.02.035
http://dx.doi.org/10.3321/j.issn:1000&#8722;0933.2006.02.035
http://dx.doi.org/10.3969/J.ISSN.2095&#8722;4972.2019.03.005
http://dx.doi.org/10.3969/J.ISSN.2095&#8722;4972.2019.03.005
http://dx.doi.org/10.3969/J.ISSN.2095&#8722;4972.2019.03.005
http://dx.doi.org/10.1002/2014JG002870

O H WIAE: R TCI CAR AR R 4 8 ) M S RS 113

[21] Hu Z, Zhou J, Wang C, et al. A novel instrument for bed dynamics observation supports machine learning applications in mangrove
biogeomorphic processes[J]. Water Resources Research, 2020, 56(7): e2020WR027257.

[22] Amma P K G, Bhaskaran P K. Role of mangroves in wind-wave climate modeling—A review[J]. Journal of Coastal Conservation, 2020,
24(2): 21.

(23] WRZEIM, BAFAE, ATRRMG. M 2 5 LD AR 2 Z TR RL B Z A HEAE []. BACHBIR, 2019, 33(1): 198-205.

Chen Bishan, Chen Shimin, He Chipeng. Grain size distribution features of surface sediments from mangrove wetland of Leizhou Penin-
sula[J]. Geoscience, 2019, 33(1): 198—205.

(24] fAIZETK, HISORE, 52 B4R, 25 HONB LM AR IR ) B2 HCL N P KALZETHEERAE[)]. PUAbAREBE244R, 2017, 32(6): 119-124, 149.
He Qinfei, Shen Wenhui, Peng Yuhua, et al. Soil fertility and C, N, P, K ecological stoichiometry of mangroves in Qinzhou Bay,
Guangxi[J]. Journal of Northwest Forestry University, 2017, 32(6): 119-124, 149.

[25] ZRJEAK, FBERAR, JA AR, 55, LIMARIKE XML 2T A R sgma[)]. A= 4&244k, 2010, 30(12): 3163-3172.

Li Xulin, Zheng Kangzhen, Zhou Yanwu, et al. Effect of mangrove restoration on nitrogen of surface sediment[J]. Acta Ecologica Sinica,
2010, 30(12): 3163-3172.

[26] J7iET, WRlEEs, SR, 45, SR I IR A s AT R S DX SRR AR AL [T]. FREE T AR, 2021, 39(3): 210-213+160.

Wan Yuanning, Chen Xiaoxia, Guo Peiyong, et al. Distribution characteristics of soil nitrogen and phosphorus in mangrove restoration
area of coastal degraded wetland in Quanzhou Bay[J]. Environmental Engineering, 2021, 39(3): 210-213+160.

(27] w9, WAL, ML ) VAR MER A H ST - TH O R[T]. AT, 2011, 30(2): 275-279.

Huang Hu, Dai Zhijun, Sheng Kai. Coastal erosion and associated response to the sea-level rise of Yintan, Beihai, Guangxi Province[J].
Journal of Oceanography in Taiwan Strait, 2011, 30(2): 275-279.

(28] M TOR, 2544, B %A, 45 1B R 3 T AR A 0T8RO A AR vtk Vs P R IM. )M Pl e i i, 1995,

Yang Ganran, Li Chunchu, Luo Zhangren, et al. Coastal Morphodynamic Research and Associated Application into the Harbor Construc-
tion of the South China[M]. Guangzhou: Sun Yat-sen University Press, 1995.

(291 EHB, 8GR, w9, 55, JCERILR RIS B SV T Z0RARZS 8] AT ks o (0], 12441, 2020, 42(12): 54-61.

Wang Riming, Dai Zhijun, Huang Hu, et al. Spatial patterns of the mangrove along the riverine estuaries, Nanliujiang River and Dafengji-
ang River of the Beibu Gulf[J]. Haiyang Xuebao, 2020, 42(12): 54—61.

[30] AT EAE, 3KAIK, WA SC, 45, H EIZ0AH AR S5 B X ZTRMRRE T8 21 OB R R AIE B3R PESE R [I]. 2R 2%E, 2019, 38(8): 2326-2336.
He Yuhua, Zhang Dongshui, Qiu Bingwen, et al. Gravity transfer characteristics and common relationships of mangroves in China and
mangrove communities in typical area[J]. Chinese Journal of Ecology, 2019, 38(8): 2326—2336.

Research on bio-morphodynamic processes of Aegiceras
corniculatum in the Nanliu River Estuary

Wang Riming', Dai Zhijun®, Huang Hu', Long Chuqi?, Liang Xixing', Li Shushi’

(1. Key Laboratory of Coastal Science and Engineering/Qinzhou Key Laboratory for Eco-Restoration of Environment, Beibu Gulf Uni-
versity, Qinzhou 535011, China; 2. State Key Laboratory of Estuarine and Costal Research, East China Normal University, Shanghai
200062, China)

Abstract: Aegiceras corniculatum is one of the pioneering mangroves. The coupling process involving 4. cornicu-
latum development and tidal flat geomorphological evolution is one of the core contents of mangrove bio-morpho-
dynamic and ecological restoration research. Based on high-resolution remote sensing images between 2005-2019,
monthly sediment and A. corniculatum population samples from October 2019 to October 2020, the variation char-
acteristics of 4. corniculatum distributed over the tidal flat of the Nanliu River Estuary were analyzed. Meanwhile,
the coupling mechanism between the morphological changes of tidal flat erosion/accretion and the population ex-
pansion of A. corniculatum was discerned. The main results can be shown as follows: (1) it is found that the main
grown area of A. corniculatum is the outer sides of the levees of Nanliu River Estuary. The distribution of the adult,
youth and embryos of 4. corniculatum presented bandy features along the high tidal flat, middle tidal flat and the
area near mean sea level, respectively. Furtherly, tidal flat elevation of 0.07 m above the mean sea level is the

growth limit of annual seedling. (2) 4. corniculatum of the Nanliu River Estuarine flat expanded rapidly from north-
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west to southeast, which is in coincidence with development tendency of tidal flat. Tidal flat height is elevated with
possibility for mangrove habitation, which should be necessary for 4. corniculatum promoted seaward prograda-
tion. (3) A. corniculatum that induced wave attenuation can mitigate hydrodynamics forcing with benefit to tidal
flat sedimentation, which can furtherly have tidal flat accreted seaward. Moreover, the low tidal flat can be elev-
ated into the middle-high tidal flat by silting, which provides growth and development conditions for 4. cornicu-
latum.

Key words: tidal flat development; population expansion; Aegiceras corniculatum; bio-morphodynamic process; Nanliu

River Estuary
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