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Fig. 1 The reef canopy at a reef site in the South China Sea (a) and the reef canopy on Vanuatu, an island country in South Pacific (b)

T VA 5 R A AR bR T L% SR e A 25 R S
P LR sez 8 7 —ERENBIR. 2016 4FE %
TR e SRy B (4 e A 2 B il TR e = L)), W
TR T AR B A B T A SR U AN T AR
Fbm. P, KBS A 5 B kg B, Xk k2R 25
RGIT e RGBT AR, 2 i o] 5 i 2 (T & A I RY
HR AR Z— o B R AT SRACHE R, 5T
e JE KB 1Rtk , AU T 5 R 3 s IR
R S RS O R A R Y 5 BT A A S AR
PRt iR 7 B S

A SO T LRI IR I A K 3l R, IR JZ A A
TENRIE | 2 B R R LU S BE ) 70k 3 A
T3 AT, Xk 24 2 40 IR B S R AT 20 BT R
45, B AE N 4 e FE N SN I R e )2 K 2l 20 T AR
KT RBE—E S H MR

2 ML= N AN s R

2.1 E¥REE
2.1 HmlafEH]

I 91 5 2 B 3 % O 23 LA S )2 TR A SRy 4 SR
2R X 435 2 N BB AR J2 b P B X A B [ AR
FHI, 7 58 2R 370 BE BR300 ] 800 i 9 340 AL 22— e ]
K143 A 45 7 )2 (inertial sublayer) F1HLEE T )2 (rough-
ness sublayer), BT EEARZ X EZ, kT
BT 22Z b FEBET 2B, R R KPR
Y itk Can ) 1) 3 1) A7 AS P32 SRR BRLOT 9 52 ), £°F
& Raupach 8504 4 H 119 BE T bR £

u:‘ﬁln(z‘d), (1)

K 20
Ao, S PRI LA b 0w B s ook R 2w B, — I
0.4; d g ~F- 327 Ui 2 1 B0 2 AR X DR T ) 2 1] i
i, dfH 5 3 i o 7 KR R PRLOT Y R B G 2 K
JIRERE B 5w, B K R 5 U3 3 (shear velocity ) 5% JEE fH

I (friction velocity ), H:HV T #5278 B [a] i 4544 - i
R b ORI 2 D B AT LA TS B . d
Hiz0

HEURE - J2 0 1L PN a2 [ A 2 32 SRS PRI
REL A 2 35 52 M0 o Nepf 55U 2 11 1 — A5 )2 BB A5
RY, WO T AE— 2 B e 2 2 R RN el )23 v B Y R Y, UK
A 5 5 J2 2 () 3 ) A ds A9 ERF ) RUE 5 A5 D HELARE PP T
AR A R B 04 JUART A (S g (A L [RIAE AR ), Fo0 A RS
PATTHE IR K el 2 v B b, BEK T AR a R RH ) R R CL 1Y
PREC, BIVHLBS B0 R Coah, o 24 PR TR J 458 /N isf
(Cpah /N T 1072), WA AE— AP IR L, K
() 2 1 AT 2F 3% OB B OC IR ER M IE (d~0), A
Uee X Ui veas 6 1 1 oo 9 PR THT B V)R BE (€] 2a) fH 2K
TADRELAS B 38 KB (B Cpah KT 1072), MRS LT Y
T AR BH 7 A A5 AT - 25 3tk 0 B 0 1), S B )
7] 43 A1 FE B 2% B0 TS L 2093 e (e Ak b 0 e K A i
BT VIN 7)), 0. AN P85 R T ke, e, TSR 557 7] T 6
T T50 3 A9 it 8 B9 U0 2 B v vougns B 2t % 1 o (€] 2D),
A 5 J2 P K I B N B B BRI T e o B L2
15 BE b RLE KGR i LB AR Ak, 56 )2 N K R 9 3K 3l )
AT TRL: Y56 )2 5 B o S K TR B /N A3 i), e )2 R
W S AR A, T )2 TR I AR BHL ) B AN % L
Pk, 7656 J2 AT i — A~ 3R 5T U1 )2, 35 1244 2 i A
1 JZ oK A 3 B e 2 N K Bl AR OK S Bl Y )2
FE i S KRR ik g6 )23 B 3 3k 3l 52 K TR PR ] el
2 R Bl H T R I S R T BR R LA R i B U0 2
TR 2 2 N I B i (A B K s U7, Yo )2 e BE K
TRAA Y (he ~ h) W, 568 )22 B30 04 3 B FR =2 R AR W B
5t )22 TR AN AFAE B V1 )22, o )23 0 56 4 R 5 U 1 W Y
SR 36 BE 3K Bl
2.1.2 PRI

FEWETRAE T, 6 R T2 B T — 8 JREBE (6, ) 1)
IR 4 B2 (Wave Boundary Layer, WBL)., H1 TR



U k545 SRR J2 K 3l ) 2 R 5 £k

1 IR 35 5 P, K IR B 2 e 2 45 R R AR Y T R A
WBL W HARETEE M AL AR KR, MeEE TR
T WBL PR B R B 2 Fh o A 8 2, Ho il A
2 H Y =3¢ ) 549 /2 i Grant F1 Madsen™ 42 it 1 .
ST BRI, Y IR TR B /N, o, R TR AR 1Y
e K BT YT B ., CHEP R AR wi /R D TR 2540 ) AN TR
PN UL SE o 5 S 1 B ) O A% A AR AR T
B WBL 1] 7 A B PRI B U1 B CAnT&] 2¢ B )
A B OC T IIRE MR T2 AR T 20 Hr KO
o 0 e 2l 7 e 2 PN 55 0 VR R A7 A G B I 3 5 4
BB i e 22 U100 A e S22 ) ) S 5 A 9 LA B g
5L J2 (B LI BIF 5 e 359 3 B, S J2 DA IR R 4 O AR R
JEE 1) S U R /N [) A A B 1 BRL 1) A T Y
TR, IO R T VR R R R A2 B T R R
FATTHE B AV ) R R . 5 R, 5 R
AR AR DG 1) 55 TN 3 7EKE 58 570 TOUAR 368 ) d5e K AHL, 7
568 2 PN B A BE IR 0, EL7E 22 30T PR 1T A X8k S i
Ko B, 3T R R A, a3 5 A 2T
Wi~ WBL, H h &3 2 /9 WBL 7 T 56 J2 T 3B T, 4%

FL

— &
I B
=5
— R
/. mwrR
U ) I}
b u

LAY WBL A7 T AR T BT (4 5] 2d B2 )
PORAVER T, kw2 ks shsh i it 5
) AE AR Bl ity R AR B, E P AT R A A G A
D50 e (1) 9 R 1 FH AT 7= AR 2 A0 1 4R 5 PR 0 B R
(2) TR R 357 32 sl s A1 o s B AT 7 A A A 1 A I
1o XFFIRE)E 5 AR BRI TR DK Bl 1 T TC
R0, BOIRAK S B B A S A R %
A TR LA A A BT 2 B, XA R B B TR B 1 )
T ) T B i 2 D TR A2 Bl K S A S R v
4 EL AL % 38 fim imi 38 in, DR 1 5 6 i B A B ) A L
W IR AR FH 15 B B 5 TR T M B W R T 2R N Y
TSN AR, T 2 3 Ao SOk R Y L iy B AR AR
SEHSAIF ST (40, Lowe 45 SR F BHAR A 153 A8 4 2 371 A6
WL 7 2, Reidenbach 2523 5% 1 55 B A DR 30 50 0 v A5
P14 568 22 F1 Lowe S50 [R] I SR B T 348 1 5 1 A5 41
) 52 ) 5 BESE . 3T, Van Rooijen 55249 5% i 1R
T S 56 FURCE AR AE 25 5 00 T i R 5 T ek J2 W I
i 38 A A 1 3 1) 3 A, ) DU ) 2K 3 N e 2 B 4
ST B Iy AR M ) R A IFIRIE T AR SWASH £

AR
c u
A
=
N
Jilg
E
......................................... ot
inialielaieleielilsielel =
‘ I 5
d u A
b
N, =

P 2 SRR AR A PR i SR U B 4 R A

Fig.2 A conceptual model of the flow structure in the boundary layer of reef surface
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Fig. a and Fig. b: unidirectional flow action; Fig. ¢ and Fig. d: wave action; Fig. a and Fig. c: smooth surface; Fig. b and Fig. d: rough surface!*”!
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A review of coral reef canopy hydrodynamics

Yao Yu"?, Zhou Baobao'

(1. School of Hydraulic and Environmental Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key
Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China)

Abstract: Study on the coral reef canopy hydrodynamics not only provides guidance for the health of coral reef
ecosystem and the ecological restoration project, but also supports the decision-making process for the reef coast
hazard prevention and mitigation under extreme wave events such as the typhoons. Meanwhile, it also has signific-
ant value for predicting the sediment transport over the reef and the reef coast evolution. This paper reviews the
state-of-the-art research on reef canopy hydrodynamics, and systematically summarize the research progress from
three aspects: the flows inside and outside of reef canopy, the characteristics of canopy resistance as well as the sim-
ulation of canopy resistance. This paper finally proposes the further research directions as follows: future study can
focus on the hydrodynamics under more severe wave condition or under combined action of wave and current. It
should also fully consider the anisotropy of canopy skeleton. Moreover, it can solve the Navier-Stokes equations

directly to reproduce the finer flow field at the canopy scale.
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