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Table 1 Basic information of inspection data

SR gy VOHAT  H,/m 1,/s Dymm a0 DR/
(N/s)
Kamphuis 27 1953—1981 4F  BUIZEMYS  0.20~1.41  2.7~13.4  0.18~0.60 0.3 ~16.8 6.0~2528.0
JTitHE 197708 1977 4 PR 0.27~1.34  3.3~12.7 0.20 8.5~20.0  487.3~1462.0
K HE 1983—1984L° 1983—1984 4% BIZJEAIYE  0.41~1.59  4.6~17.8 0.25 2.7~16.5 19.5 ~4 077.5
E1 3 g g 2 [2) 1990 4 BZFEAYS  0.36 ~0.82 3.5~7.9 0.19 0.6 ~18.0 11.8 ~190.6
AW SandyDuck['®) 1995—1996 4F Bl¥EAIYY  1.10~2.82 5.5~9.9 0.17 7.8~22.0 1195.6~4729.2
LSTF!! 2002 4E EWNERY 0.13~0.19  1.24~2.48 0.15 6.4~6.7 0.4~2.2
2 [E BRI Galveston 15112) 2003—2004 4F  BIEAIY  0.40~0.49 3.2-~4.2 0.13 10.1 ~34.8 26.1~70.1
van Rijn!'"3! 1952—1999 4 BligJE Ay 0.20~2.26  2.5~9.8  0.17~0.42 3.0~25.0 3.2~9025.2
NHRI 20094 2009 4F ENREY 0.02~0.09° 0.8~1.1  0.16~0.24  7.6~30.1 0.002 ~1.3
NHRI 2010 2010 4F FEWNERFRY 0.02~0.04"  0.6~1.1  0.13~0.24 13.0~25.0  0.002 ~0.451
NHRI 2022—2023 ¢ 2022—2023 4 ENRED 0(')05;0(') 159* 0.41~2.0 0.04 6.9 ~13.4 0.007 ~0.4
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Fig. 1 Scatter plots of different formulas
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Table 3 Statistical parameters of the prediction accuracy of the field prototype sand data by longshore sediment

. IR A 56 Y = NKLI TR SRR R
S s R1/% R2/%  R3/% S s R1/%  R2/%  R3/% S s R1/% R2/%  R3/%

CERC 0.73 39 66 94 1.50 6 21 49 1.04 29 51 79

A 1.47 14 29 61 2.29 6 24 40 1.77 11 27 54

Kamphuis 0.79 32 58 92 1.91 17 38 55 1.27 27 51 80

M= 0.68 45 70 96 0.65 38 71 99 0.67 42 71 97

Bayram 1.80 4 13 37 1.84 6 16 42 1.81 5 14 39

MH- Kamphuis 0.97 24 48 88 3.82 1 1 6 2.31 17 33 61

van Rijn 0.95 29 52 84 4.14 1 5 5 2.48 20 37 59

TE: RL, R2 Al R3 3R BN(E5 ST A B RAE 0.7 ~ 1.4, 0.5 ~2.0 F10.25 ~4.0 B S 4RECE 5 &S I E .,

1 2% 2 A RS B B (1) AT

(1) XFHZERY>, CERC AR | Kamphuis 253" FIPMA 220 5 9000 2 BLE AR BET, FDRS
B, BUMEOS KRBES ST 121 LREMM . b, IR AR w2, G380 S,
0.68, 0.7 ~1.4fF, 0.5 ~2 f5H10.25 ~4 55 (5 L 43 B35 5] 45% | 70% F196% ., CERC A" Fl Ka-
mphuis 233 R TINDRG A A , M T bk AR ik —28, MH- Kamphuis 2 A van Rijn 2%
2B ACE KB, 2 A AT B A R N— 2, FE TRRSEPR R R A G 4, B A AR
1 Bayram A" (PR BE e fK, AN R/ MEREERK , JoHUE Bayram A5, RIS 0.25 ~4 fi5%
il A 37%

(2) X FALFEFALYS R ST VD AR P9 A 2 PG ST okE AR 56 B B W R 1, (PR = A3 BAT
BRI TIRG R, TONHO KRB /A TE 151 RRLMM, Fit458] S, 4 0.65, 0.7 ~1.4 4%, 0.5~2
f5A10.25 ~4 f55 2 5 Al 0k 38% | 71% F199% , FFaHEEs, MIEZ T, HAl AR 02 R
T Es R Im B A, S HREN TRV, CERC A7 A K645 5 5 Komar 2517 45 H (45 2
PE—2y, EEHRTARPREK N—F 8, Jok WA R D HLAE . Kamphuis 24207 SRR
JEI R U (LSTE) 2 NS BIVb W) SRR EAR &1, X485 2 T2 U a7 7 2 oA J B i 0 1 6 Wk ) i
filh b, AHIZA RXOR e VD kL B B s T A s2 e, PO XT A B vb S /N . 455 I IR ANV B 25 51, X
AN Bayram NP MH- Kamphuis A van Rijn O ES A R U A g s, e,
HISCHRR, KA Wang 252 52 PR b3R5 BBl BE 2 38 Bayram 233" A MH- Kamphuis 233" $500 {f
NI R, A A 2 T N e B, 282 e v S U5 B R AR S A AR AR AR R R 1 T A
JEIE— 2K, van Rijn A28 100 5 2 0 /N 2RI, R FHAICA AL B0 /R R 28 R BRI R G B,

(3) Laar iR, TR AR XHE R 2 FpCRE | JFAIVD RIRR YD 2 Rl v (KUY
DGR SRR, SR E) S, M 0.67, 0.7 ~1.4 f5, 0.5 ~2 fi5F10.25 ~4 55K 5 i L] 5351
KFN42% | T19% M 97% , FAt 2300 a R BTVD AIW) S PR BAR  PRIHCR AR T /K P A X 42 ik . CERC
AT Kamphuis AP AR R BUKEARE, B Kamphuis AR N ERIV R WA R, A A
X Bayram A3 | MH-Kamphuis A28 Fl van Rijn 230" B RR IR TRSKF, Bl 22850k,

R 25 ZB00 ot , SHAARA L, IR A BT R v R S B T 36% ~73% .
3.3 S5t

FEEB RN, CERC A" | Kamphuis A8 FIIMA = 220 A B0 R BRI T, =& iE
T8 REZ WU R b 22 5500 ;. MH-Kamphuis 23 van Rijn R BE A KB, 2 A A
T B A /N — 28 | 7E TRESEPR R i T AR 24y B84 ™ R Bayram 23 30 (O TUINORS BEfe (%, A
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(1) CERC 22z A1 Kamphuis 2320 F T 3037 580D 00, (XT38 A 428 o v T ) s 25 A BE AR

(2) MH-Kamphuis A3 van Rijn 22N ACE KRB, % 25 Fh S Gk} 0 10 357 544 /)~

(3) B4 A UFN Bayram 242X FRNRS 2 B I, F9000 0 /AR BE SR

(4) IR S A& IS R W) S M BT, SR B T T (9 35 50 FEURN O o i SO i, Sl 1
JE AU 2 T RO | ISV R BT 2 R R ARV B S R GE—, 4R T T S U B e 1 e A AR
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Comparison and analysis of different longshore sediment transport formulas*

WANG Ningge, TANG Lei, SUN Bo, XIN Wenjie
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; The longshore sediment transport has been intensively investigated in the past nearly one hundred years
and numerous formulas have been proposed to predict the longshore sediment transport rate. However, the accuracy
and applicability of those formulas remain unknown. In this study, seven formulas that have been widely used are
compared to find a formula with high accuracy and wide applicability. The observations of the prototype coast and the
indoor wave pool testing data using both natural sand and light sand are collected, screened, and filtered. The seven

formulas are applied to all the collected data, and the root mean square deviations (S, ) are computed. The results

show that the CERC formula and Kamphuis formula are more suitable for on- site use. The S, between the two
formulas and the indoor testing data of the light sand is relatively high. The MH- Kamphuis formula and van Rijn
formula generally underestimate the measured data. The Zhao Jinsheng formula and Bayram formula have relatively
high S_.. The Sun Linyun formula turns out to have relatively high prediction accuracy. The S, for the Sun Linyun
formula is 36% —73% lower than other formulas. The Sun Linyun formula shows a higher overall agreement with the

measurements of both natural and light sand, demonstrating its potential use in model similarity laws.

Key words: longshore sediment transport rate; calculation formula; natural sand; light sand
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