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a. Water depth data from ETOPO1; b. from Google Earth; c-e. from field measurements
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Fig.2 Schematic of cross-shore profiles of reef topography in

the numerical experiments
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Fig. 3 Spatial variations of measured and predicted significant

wave heights (black line), infragravity wave heights (red line)
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Fig. 4 Influence of grid sizes on water surface elevation at

50 m and 100 m distance from shoreline
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Fig. 5 Topography of fringing reef in Xiluo Port, Xuwen
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a. Cross-shore profiles of reef topography; b. cross-shore profiles of back-reef beach topography; MHWL represent mean high water level, MSL represent mean

sea level, and MLWL represent mean low water level
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Table 1 Topographic parameters of fringing

reef in the Xiluo Port, Xuwen

F S MEPFIEE/m RGOk GYm RSB RIS /m
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Fig. 6 Cross-shore distribution of surface sediment grain-size
parameters in the Xiluo Port, Xuwen
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a. Cross-shore distribution of the median size of sediment; b. cross-shore

distribution of sorting coefficient
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Spatial variations of short wave energy (E) (al—a3), infragravity wave energy (E;y,) (b1-b3) and reef topography (c1—c3) in the

Xiluo Port, Xuwen
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Table2 Wave energy and its’ variation in different wave band along the 0 m isobaths in the Xiluo Port, Xuwen

S resy Eg/(10*m’) Eigg/(10*m’) [(Ewo—E)Ell% [(EigiEig) Eig)/% (Eoo/Eo)% (Eig/Eo)%
P1 0.41 0.18 -99.59 105.21 69.58 30.42
P2 0.14 0.95 99,85 3729.29 13.11 86.89
P3 5.11 3.99 -95.19 9776.25 56.14 43.86
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The solid lines mean the original profiles, the dotted lines mean modeled profiles
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Table 3 Fitting results and errors of each

beach equilibrium profile

T A, /m" e(A,) /%
P1 0.26 3.71
P2 0.17 9.56
P3 0.28 1.06
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Morphodynamic analysis on fringing reef coasts
under different damage conditions

Chen Yanshan 2, Qi Hongshuai 245 Yang Qingshu L34 Cai Feng 24 Liu Gen>**, ZhuJun?*, Zhao Shaohua?

(1. Institute of Estuarine and Coastal Research, School of Marine Engineering and Technology, Sun Yat-sen University, Guangzhou 510275,
China; 2. Laboratory of Ocean and Coast Geology, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China;
3. State and Local Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510275, China; 4. Guangdong Provincial
Engineering Research Center of Coasts, Islands and Reefs, Zhuhai 510275, China; 5. Observation and Research Station of Coastal Wetland
Ecosystem in Beibu Gulf, Minstry of Natural Resources, Beihai 536015, China)

Abstract: Morphodynamic relationships between fringing reefs and back-reef beach play key roles in understand-
ing the evolution of coral coasts. The fringing reef coasts of Leizhou Peninsula, in Xiluo Port, Xuwen, are taken as
the research object in this paper. RTK-GPS and unmanned-surface-vessel are used to measure and analyze the topo-
graphy of the beach profile and reef as well as the sediment sampling in beach. FUNWAVE-TVD is used to simu-
late and analyze the hydrodynamic process of short wave and infragravity wave cross the different reef. The results
show that the reef topography in the study area has significant effects on the morphology of back-reef beach.
Whether the nearshore wave energy dominated by the short wave band or the infragravity band is controlled by the
topography. In the narrow reef, there is a predominance of infragravity energy near the back-reef beach. The domin-
ated wave band in the nearshore wave energy is the main factor shape the back-reef beach equilibrium profile.
However, the beach equilibrium profile model of coral coast proposed by Muidz-Pérez did not take this factor into

account, it need to further research.

Key words: fringing reef coasts; FUNWAVE-TVD; infragravity waves; morphodynamic; beach equilibrium profile
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