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Fig. 1 (A)Location map of the Nile Delta and
El Alamien, Egypt (base map from Google) ;

(B) Distribution of the beach, lagoon, tidal inlet and

solid jetties in El Alamien (modified from reference [27])
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Fig.2 (A)the bathymetric map
(B)distribution of underwater ridge

(modified from reference [3])
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Fig. 3 (A)distribution of waves; (B)erosion status (modified from reference [4])
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Fig.4 Distribution of beach zone and groins

(modified from reference [4])

T E X B, J4 =25 LAVY i 5 22 ph AR D
DX B T T i 38 0 T 4 A T4 A g2, H
Ui 1B 5 Ml % G A C KB T J2 AL 2
] K2 6 km, s ZUR BB B X B J5—J3 2K
JEEARMEGA KB T3 AR 3.5 km KR
T TOIURE R R B

2 WERETRY TR

Y T S 8 K R R o0 B 2E 6 12 kon
B DB IR D . 20 HE4E 70 AR
LK 8 1 JF 07 5 2GR L 80 4 QT I 25 - 4
Felle . AL T S G TR SN LR

i3 5 (K VB 300 B 16 VA OB VD 116 X 10" m? , 3
21 3 - FRME B .

2.1 REPERERE

1988—1993 4E T IF A AR R A% 3k . ) 2 42 42

Tk I 3l s s V2 BRI ) L 38 T I G 1A L 7 B O
FENY 3 AW E 0 L UE A 5 AR RIE T LI,
J2.J3.J4 Ffn J5(E 1B) , €3 K 600~1 250 m, 3
BE 3~6 km, ZEYEPHPIUT RIS R MU U, DT B
T LR T IR . 28 5 U U
TR TR GR 4. 6~16. 4 m/a, RIE T iR B
JRE R, CF B R M £ 38 2 m/a, J& EB ik
10 m/a"* Uk, 76 19931995 4F i) 2 ok BL Vi it
YD 28101 m® , H BTl v TR R R 45, T
T R BT AR GE R 1k R T3 IR X B A
) 3.5 km BB,

2.2 THIEIPE AL I

R TNV R M R ARl R R T, R
JR R UL, 2001—2003 4F , 7F 58 i 22 8] (1 ¥ 400 4
A B8 &M T G1 -G8 4,35 13 4
TR T IURE . T K 2 150 ~400 m, LR
k1 600~800 m, FEAFF A T MR B 52 14 B 2L oK
(/N 2~4 3K % T D & C.BXEM
20l A0 A X 3.5 km 1240 F T HURERY T IiEEL
W2 E AR AR RS R TE 1. 2~3. 9 m/a Z
[B] , J 3 2 B, phaR #5522 m/al, 2003—2009
AR ], X" AR R B AT T VD 3R B 48 X
10" m® , B4R E ] 1] ¥ WE /7 B L V0 29 8 X 10" m?,
KA 4 0 A T s A A B AT 0 D B AT O R B
PR

2.3 ESMREMANT R P

BT BRI B A R ME(R Dl LB IS A T
MG MRS, 1998—2001 4EFF B TE 3.5 km [ X
By A Mg 4 458 U AN L. 4l AR AN T



36 Marine Geology Frontiers

V6 VF b 5 R VR 2016 4F 12 A

BECE 5, 8 LR K 50 m, A #E 30 m, fH 1988
ERY 40~50 m, PIAEJG &I R A 7 B 408
P e B N B T I VDU B AR i R A T
IR CRU#BO AR ™ E A2 (B 5) . CoRIV it
TAKTRARKIEEM TR, WA RIS T 8 —%
2.4 km K P17 R IR IR E G1.G14
FGL5 ZKTF T3, B v 3 1 0 0 43 B B 3 Jr s
83 AR A T UK 6), 7€ 3 F st b i
25 40X 10" m® AT MR, PRAF R MY 2 1.5
m K R AL, FIFVE T RE Y 98 B K 30~ 40 m, 1] 2
Ui N WE |3z 3 I8 AR AR PR G Bl N iE Uk B R 2. ik
THIK T RIS SR W = B K e i, OF B
BIREE LY 2 TSR T i ok
2 1 6 m, Tii TR 7P M P LR 0.5 m,
TR B R T TR A4S 2 b uB 2 R 0. 5~5. 0 kg
A R I B 0. 5~25. 0 kg £ He2H B #%
Oro BRUEIUKTR T WA V> R i 2E 47 42 51
T TR e B, 26 T RSE RN v T TR L LR UL U
e B A=

® HE R ‘
p (S b o
g 50 m
- B R A R X
/ S ; L

— RV

5 ARERSEXEINEI (FExmi2]Ek)
Fig.5 Segmented submerged dam at zone A

(modified from reference [2])
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Fig. 6 Static long submerged dam and groins at zone A

(modified from reference [4])
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Fig. 7 Groin wedges to natural beach (from reference [10])
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Fig. 8 Continuous double submerged dam and groin

at Sanya Sanmei Bay (modified from reference [21])
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THE BEACH NOURISHMENT PROJECT IN EL ALAMIEN MARINA,
EGYPT, AND ROLE OF HARD STRUCTURES

KANG Xuening', LIU Dongyan'* , ZHUANG Zhenye' , YANG Shunliang®, ZHAO Dongbo*
(1 College of Marine Geosciences, Ocean University of China, Qingdao 266100, China;
2 Fujian Institute of Oceanography, Xiamen 361000, China)

Abstract: The El Alamien marina is located in the west of the Nile Delta in Egypt, as a 12 km long flat
sandbank along the shore of a lagoon. The coast has been eroded intensively for a long time, under the
long-term action of the strong southwest wave which carries sediment moving eastwards along the
coast. Three projects had been conducted in 1998—2009 to protect the beach from erosion. 13 groins
were built to stabilize the beach of 8.5 km long and 116 X 10'm® of sand have been nourished to save
the beach. However, they did not work well. Then groins and continuous offshore submerged dikes
plus internal groins were constructed to stop the loss of sand, and then they succeeded. Some of the
domestic nourishment projects in China face similar challenges. We made an introduction to the suc-
cess management experiences in the EI Alamien marina to use the model to combine groins and contin-
uous offshore submerged-dikes and the model to combine groins and double parallel offshore groins at
foreshore flow-out to effectively stop sand loss with the dissipation of the offshore wave energy and
then stop the littoral drift to protect the nourished beach from erosion. It is also verified that it is pos-
sible to construct a broad artificial beach at a steep rocky coast with the support of specific combina-
tion of hard structures.

Key words: beach nourishment; groin; offshore submerged-dikes; steep rocky beach; sand loss



