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5 53]

X A LT XU E SR O £0 A R R R e ) A 4k 1351

RBWEE%

10
c IEhHULSY
d SR
e RIFULS)

PP d > e

L e L B
4000 1000 250 63 16 4 1 0.24
FHPRAR um

RBWEE%

(b)
= JHW1
e JHW2
v Zl
& 72

99.5 -

95

70 1

40 —

¢ {REhALSY
d ERF 415y
e BTALSY

¢ el g e g

LI IR S R R L AL |
4000 1000 250 63 16 4 1 0.24
SFEPRAE um

7 R TRVAEAR X ZR DA R A0 R R il 4
(a) 1986 4F 5 (1)2008 4F
Fig.7 Cumulative probability of storm deposits in (a) 1986 and (b) 2008

A P 4 o 2T AR PN XU TR v 5 VR 3
4y, BRI A 1 000~3 000 pm, 5 52 10%, 1ii
2 DX R TR P A VR Bl AL 40, 33X e e 5 1) i
S DX L1 MR PR AT 6 5 L, L 2 I O AR 28 A AT
ME LA AN = N A TR sh 4l 4y o 1 2008 45,
JHW 1 4 K GTRE R AR 8 125 wm, 5 1986 474
ZEANK 5 THW2 Ab X2 TR ) - 24 60 4% 4 A 80
pm, 55 1986 4 1 2508/, FURI AR MR R b 2
VAR BN 51 o HEI Bl 25 20 ARG AR B A <, b
I W2 AL 05 FEE BG0 , 21 A0 ARAE AR 1 32 R S A I
HER, 2RO T XU T 400 T) 1 8 I e i FE ISR
LB RAE KT 1000 wm B94H 5 EL 2 ME LU BE S A 4L
BRI o TIAE Z BT, LR ARAE 5 4F4% , 2008 4F X2
T UTRR ) S 4 k7 42 751 35 350~500 wm , Hih 7R sh4H 4y
)5 5N 20%~30% , BRFS 21 73 1 7 18R 509%~60%
XT LRI, FEAE PREE /NI AR SR L0 AR, XU 3 D
(] 35 i B Tt P 30t 0K T R AR v KA A AL
RN

3 e

31 ARHRTFUREAR ST

T ) 4 R 2T R ARl 2 ] 1 B 2T AR g AT
VP LARRIRIOR A 3, SRR PSR , 1T 2% X 1A Ry
HI T 40380 K HLRB 1 e 52 SEEIR VD IR | TR AR R
SR TE = s LSS (TR SEIUEAR Y YT o
TR 23 (AR AR IR 5 AR S, TR A LT R AR B4 D AR
R RO T ROR I SR T 1Y 5 55 , /2% X IR AR
R B T O DX 4 VT T AR R —
Aib B (R A LA, BT B TRUZ 2 47, AR TAF

58 IR 2008 41 2 Ji5 43 1S LT AT 2% X A iR R
AR 25 2.0 mm/a, 1 N U] 55 35 10.0~20.0 mm/a, %
AL LT AR R R AEAE B R B 25 ] 22 57 . 7RI
IR A ETE T, WS IR AR 2D R 2% X Y
e A A A R AR ER AR, DU 200 ARG 2% X 25 18 W s
IR RS B 278 /N (LR AR S I — A i 3 ) | 253
— A FER IR B R WAL, A5 T, A
TEVPAR T T L AU T YR AR LR M b ) PR e
JIEE, — 58 A G Z AR T 21 A AR AT 2% XA R
VRN 233 X a5 ety f s =S IO EAR S RN RS
FRGHU AR AR Gl 2 BRI, 75 DR A AT R i At
LT R ARTE L ) PR RF R

2008 4 LA , S TE LT R MRRET S X (JHW 1 Ab) ()
T R R A 2.0 mm/a 22 A7, B 2008 4E 2 i
(5.7 mm/a) B3 R R, T ZIREAR P50 A6 DA R 2 0 452
2008 47 Z Hij .35 b T, iZ AL L1 AR R B AR A A AR
RERAEL . 25 FE R AD LT MR R 6 2 2237 IR
FE B o, BB o A AR Ak SR R M YR BB A T B
Kz —. AR 1 H 2009—2012 4F ) XU
KAFRER I 1.7 WIAE T 1990—2009 4 fity JXU 22 T 45
AR 0.7 WA, IR W =44 B i B 3 F: 3
HTZ DX AR ph A, A IO D B 3k 23 PR T ok 2 T e
7 7 DRG0 A v, AT S M R 20 A PR T 25 DX A T
TR0 5 25 18 52 A 1, I ) Tk 9 iy A £ AR A
TR, XU T A0 25 %) 348 Jom AT S 3850 P 000 21 oA
GEAST R A < 2 A € S O ) A SFA O NUTS IR S
I A W25 75 SR LT AR AR AR 3 2% T A ARk 1Y
e 7, FE A [F] AR 50 T[] —£0 AR AR b 9 DR ASE
REJI AT e BRI



1352 A

S

5404

4.0 i 86095 “yihr”
0

4

i

VR A

B WU

1.0 I\
TG R
JHW1
0.54 v '
T T T T T T T 1
0 100 200 300 400 500 600 700 800

BE5/m
K18 JHW I a1 £1 A% R e i B2 5 Dy 4 X% 8 e e 30 1o
Fig.8 Elevation of mangrove tree crown and the maximum

tidal height of huge storm surges at JHW transect

32 IRMERTEEEXT T X R BEEDEREESE
FERR B2

ZERIR AN [FIL B AN [FIAR A XU TTORR kL
Va3 i I e 7 =N 26 e 2 N A = S EA R o W
DA T B0 R 986 I B o PP RT3 o AR IR A
N FERREE AR LI AR 3 X — 25 R i I A
FIREAE A5, 55—, i XU 0 400 ] £ A P 7K R AR
K ARIELLA BRI 5L 7013 w5 A R, TovEAE AR 2
IKCAAR 8 38 A R S T 3 R S K AR I8 I B R
RN N7 =N TR R Y N TR N A N o 1
e BE T, AT AR AR ROR EK AR B i pe i (141 8) .
55 T ARIR LI AN AR Bk B AR B AR (E R BT W
N, 5y TS WRATIRE TR B B 80 e S LR T W
KIZLLM AR Massel et al.™ 1 X5 T WK ) W (1)
Cocoa Creek 1] I Xz H A f1*) Natara 1] [ ZL A AR P9 357 7R
FRIERY IS LI, A3 T2 RIZs 2R, RO I /K i
1o B2 50 e 53 A e AR — B VR B B AR IO
R, T G SRV R I 7 T v BE ARG T B0 2 2 v T
S A I, IR AFEHUSCR N A A BT

4 758

(1) DURRITREVE Rt Al bR, BT LA 35
ZEREAR PN TR R R A A AR PR AR AR AR . TR
1986—2008 4F- , 4 Vi 125 Z1 W AR R 2% IX(14) I AE 3 26
5.7 mm/a, NR 7.3 mm/a; 2008 4F- DA, B S X IR
TR A 2 mm/a, T P P R R U B i = 10~
20 mm/a, 2008 42 J5 24 Hi XU i A0 264 i ] g 2
T X — PG ) R LR A

A SR
\ o 08144 “HURLL"

3.0
g 2.5
@ o 03125 “FEPRE”
iz

(2) ZERAR AN R B ARARTORAE B XA DE
BRUZ L FFAE S AT 2 T, AL BRASE  MI BE o L
RESAT B BUA M S A R 2 K IR RE i . 2t
SO AELPR 2 K R SRt D B s PO 2L R AR 5 XL
0 300 ] 5 U R P AR RO HE 2 o TR IR DN
FEARARR IR B ZTAR K

22 3Lk (References)

[1] Mazda Y, Magi M, Kogo M, et al. Mangroves as a coastal
protection from waves in the Tong King delta, Vietnam [J].
Mangroves and Salt Marshes, 1997, 1(2): 127-135.

[2] Dahdouh-Guebas F, Jayatissa L P, di Nitto D, et al. How ef-
fective were mangroves as a defence against the recent tsuna-
mi?[J]. Current Biology, 2005, 15(14): 1337-1338.

[3] Kathiresan K, Rajendran N. Coastal mangrove forests mitigat-
ed tsunami [ J]. Estuarine, Coastal and Shelf Science, 2005,
65(3): 601-606.

[4] Teh SY, Koh HL, Liu P LF, etal. Analytical and numeri-
cal simulation of tsunami mitigation by mangroves in Penang,
Malaysia[J]. Journal of Asian Earth Sciences, 2009, 36(1) :
38-46.

[5] Chmura G L, Anisfeld S C, Cahoon D R, et al. Global car-
bon sequestration in tidal, saline wetland soils[ J ]. Global Bio-
geochemical Cycles, 2003, 17(4): 1111.

[6] Bouillon S, Borges A V, Castaiieda-Moya E, et al. Mangrove
production and carbon sinks: A revision of global budget esti-
mates [J]. Global Biogeochemical Cycles, 2008, 22 (2) :
GB2013.

[7] Donato D C, Kauffman J B, Murdiyarso D, et al. Mangroves
among the most carbon-rich forests in the tropics [J]. Nature
Geoscience, 2011, 4(5): 293-297.

[8] Atwood T B, Connolly R M, Almahasheer H, et al. Global
patterns in mangrove soil carbon stocks and losses [ J]. Nature
Climate Change, 2017, 7(7): 523-528.

(9] ¥FHE, B WETLLDMOMR AR 3 DX BRI AR P o B R i B
FEX R F e B[], & e, 2011, 30 (2) : 269-
274. [ Xu Yan, Wang Tuofu. Characteristics of sediment parti-
cle size and their response to storm surge in the Zhanjiang Man-
grove Nature Reserve [ J]. Journal of Oceanography in Taiwan
Strait, 2011, 30(2): 269-274. ]

[10] Fagherazzi S, Kirwan M L, Mudd S M, et al. Numerical
models of salt marsh evolution: Ecological, geomorphic, and
climatic factors[ J]. Reviews of Geophysics, 2012, 50(1) :
RG1002.

(1] A4 . )7 VE RS v W b A 1 B P i i g 2 ad A
MoCESHAID]. 0T BT K, 2009:1-55. [ Ren Xing-
wei. Element dynamics during leaf senescence of two growth

forms of Avicenniamarina forest at Daguansha in Guangxi



5553 X

VA BT BRI SRS LA AR B A2 e ] A2 1k

1353

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

province[ D ]. Xiamen: Xiamen University, 2009 : 1-55. ]
SR . TP AL AR A R I R AR ) s R A R SR R
HULRIERID] BT )7 PR, 2020: 1-137. [Guo
Jing. Nitrogen biogeochemical processes and geochemical re-
cord of anthropogenic nutrient loading in coastal regions of
Beibu Gulf, Guangxi province [D ].
versity, 2020: 1-137. ]

JUALTE . ) VG R VD RELLR AR B AR P L R U R
S HX AR EF ] TPERE,1996,3 (1) : 44-

48. [ Fan Hangging. Ecological studies on sandy mangroves

Nanning: Guangxi Uni-

along Guangxi coast I: The movement of coastal sand dune
and its damages to Avicennia marina (forsk) vierh [J].
Guangxi Science, 1996, 3(1): 44-48. |

JOMLWE , YR, I AR, SF L ) P U A 20 A Y — 1 AR
HAER MBEIE R ST [T]. PR B 2k iz, 1993, 9
(2):1-7. [ Fan Hangqing, Yin Yi, Huang Xiangdong, et al.
Interaction of sandy mangrove plant—soil and succession of
community in Guangxi[J].
of Sciences, 1993, 9(2): 1-7. |

XU, X5, SR AR . £0 R T AR R X T AU A Al
i e R 0], A I PE 4 4L 2017, 36 (2) - 40-47. [Liu

Tao, Liu Ying, Yue Yuanfu. Response of mangrove swamp

Journal of the Guangxi Academy

sedimentation rate to climate change[J]. Journal of Tropical
Oceanography , 2017, 36(2): 40-47. ]

T3 ENL . BARTUARR A 2P 3HAE [T, 55 4L BF 5T, 1997,
17(3) :230-239. [ Wan Guojiang. *'°Pb dating for recent sedi-
mentation [J]. 1997, 17 (3)
230-239. ]

TRAL, A, RE AN, AL SR OPh AR A 2 R T
R L BCHE ST (1], WV PR B 2 L 2008, 27 (4) : 370-
374, 382. [Zhang Jing, Mou Dehai, Du Jinzhou, et al.

Quaternary Sciences,

Study on comparison of excess *'°Pb chronology of several
models [ J]. Marine Environmental Science, 2008, 27 (4) :
370-374, 382. ]

van Maren D S, Hoekstra P. Seasonal variation of hydrody-
namics and sediment dynamics in a shallow subtropical estu-
ary: The Ba Lat River, Vietnam[J]. Estuarine, Coastal and
Shelf Science, 2004, 60(3): 529-540.

AEHT . ALV TG U I X R 0 E KB I R 5
[D]. B9 :) 76 K% ,2007: 1-87. [Ji Yanxin. Study on
storm surges disasters of the Guangxi coastal areas in Beibu
Gulf and its preventive countermeasurements [ D |. Nanning :

Guangxi University, 2007 : 1-87. ]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

WE,RET R E A AR E KR 4
(7). ¥ P Wil , 2006, 23 (2) : 63-66. [Cao Jifu, Wu De-
ping, Lang Xibai.
“Krovanh” [J]. Marine Forecasts, 2006, 23(2) : 63-66. |

T8, EOUA, D), % . 0814 54 & KU BAKE L7 KU
T M S BCE B[ ] 9 B, 2009, 26 (4) : 68-75.
[ Fu Xiang, Dong Jianxi, Ma Jingguang, et al. Analysis and

The storm surge analysis on typhoon

numerical simulation of the storm surge caused by typhoon
“Hagupit” [ J]. Marine Forecasts, 2009, 26(4) : 68-75. |
BRZE 2=, BRI, XU RS, 45 . ) DY VUi XU 28 0 9 3 2 B TR )
S (V). HFPEWITE AR , 2013 (4) : 17-24. [ Chen Xianyun,
Chen Bo, Liu Hui, et al. Guangxi coastal storm surge disas-
ters and countermeasures [J].
and Limnology, 2013(4): 17-24. ]

SRR R TR 2 L R, AF L LA AR T R e
S5 LT]. SO EE, 1996, 15(4) : 57-62. [ Zhang Qiao-

min, Wen Xiaosheng, Song Zhaojing, et al. The measure-

Transactions of Oceanology

ment and study on sedimentation rates in mangrove tidal flats
[J]. Tropic Oceanology, 1996, 15(4): 57-62. ]

MacKenzie R A, Foulk P B, Klump J V, et al. Sedimenta-
tion and belowground carbon accumulation rates in mangrove
forests that differ in diversity and land use: A tale of two
mangroves [ J]. Wetlands Ecology and Management, 2016,
24(2): 245-261.

Anthony E J. Sediment dynamics and morphological stability
of estuarine mangrove swamps in Sherbro Bay, West Africa
[J]. Marine Geology , 2004, 208 (2/3/4) : 207-224.

Capo S, Sottolichio A, Brenon I, et al. Morphology, hy-
drography and sediment dynamics in a mangrove estuary: The
Konkoure Estuary, Guinea[J]. Marine Geology, 2006, 230
(3/4) : 199-215.

Walsh J P, Nittrouer C A. Mangrove-bank sedimentation in a
mesotidal environment with large sediment supply, Gulf of
PapualJ|. Marine Geology, 2004, 208 (2/3/4) : 225-248.
BB, AR B IR L AF . LR AL AR A S R B R
AS AR5 (3], 9 F 2, 2014, 29 (4) : 43-47. [Li Shushi,
Dai Zhijun, Ge Zhenpeng, et al. Research on the changes of
the ecological environment disasters along the northern Beibu
Gulf [J]. 2014, 29 (4) :
43-47. ]

Massel S R, Furukawa K, Brinkman R M. Surface wave

Journal of Catastrophology ,

propagation in mangrove forests [J]. Fluid Dynamics Re-
search, 1999, 24(4): 219-249.



1354 o % R F40E

Using Storm Deposition in Mangrove for Dating and Sedimentary
Dynamic Analysis

LIU Tao',CHU GuanYu®, XU HuiPeng’
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Abstract: The ages of storm deposit layers in sediment cores collected from the Jinhaiwan mangrove area in
Guangxi, China, were determined from the accretion rate estimated by the *°Pb method, together with records of
storm surges. Temporal changes of accretion rate in the mangroves were studied using the storm deposit layers as time
markers. Since 1986, the accretion rate was 5.7 mm/a at the margin and 7.3 mm/a inside the mangrove area. Since
2008, the accretion rate at the margin has only been 2 mm/a, but was 14-20 mm/a inside the mangrove area, attribut-
able to the increased frequency of storm surges. The grain sizes of storm deposits in the mangrove area indicate that
the dissipation rate of current/wave energy in mangrove area is greatly affected by the plant structure. The storm de-
posit at the margin of an area of old mangroves is significantly finer than at the young mangrove margin, indicating a
higher dissipation rate of current/wave energy in the old mangrove. Old, tall mangrove plants with bigger crowns dissi-
pate the current/wave energy more efficiently in the surface layer of the water column.

Key words: mangrove swamp; storm surge ; accretion rate; grain size; wave dissipation



