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Fig.4 A scatter graph showing the monthly

tourism income of Qinhuangdao
2.4 BEEME

o | A T A e ) S R A 2 A BE A AR D
NA N ZE X R X5 R ol . X
B 3 SRR 8 B 5 VI e A T M R T IX
B AR ST DAR B 3 i T AR S 2 HE
W A7 AR T A R . i DA 3 b B v R AR 1k Y
FHR A Sy AR v i s D A % XU T K
KA BRI R TR .

(DXNERYBR YT BERG YR BERS
A0 T i A e VD R YR A R A TR VD YT I T Y T
FRE YD A AR R b Iz . 20 28 50 4EAR
DIk i T 3t Ui A8 R K ok ] 3 R A U8 VD
AN B ATEEAE R T 0 ) 8 V0 T

()i ¥R Ay 2t iy M 09 om0 JH AL XS PR TR
R RN S 0 M T 1 - R e o N o o
88k, X U AR ol 5 e A R Y 3 Dy KU
A2 ) R i AT A8 B 0 R A AUBE L R Ve A RTE
Bl 4 FR 0o B P A I 9 5 XU AR R AR B 5 R Y
T b v VR LBV T S T AR . XU Tk
T 5 1 90 T N 25 2 A0 o — UK i DR T A A A R 4w
IEH RGO BB Ui, 2003 4F 10
H 11 H sR Ve 23 S 3 B U ) 00 v i 1 55 s
HITH — R JF AR 6 mo, BRI 2°,

L FIRFALEH S HERGHw B
EAV At ry R AT RESETT T 25 FIE X
M FF R, A s s 11 RS Sk LT TR R AR . AR

S A  #BT R oA v 0 )y g 24 4 25 5 S kS v
PEAR ey S FRSL R 5 R A AR AL . TR R B
/A Al R I EE R I R AN T e sl
() T Ve A A I O U0 A TS S R A R Y
HERE .

2.5 BEEMPEXR

k2 70 AEARLLAT . A2 2 5F N Kk AT
YR fih 21 ¥ 7 2 ol o A SR AR B A R Y 2
B AT N LA H WD POk . i Ak
SR e B AR R FNEB K G B E . B
PR TR R R T L AR X R L i
PR REE T A Z 0L T 5 1) B TR e LT
I PR TR B PR (D

L AEK VR 22 K08 [ G A8 DI A A T
Rt PR B G A 0 0 7R B Y TR LB Ak
T ARk BV BT O B T R . TEE SR A AN
TR AR A VD ARG AN R I X Y AT N T AN
0 S 4 — S R R S VD N TR Iz B 52 i 7
P P — S AL L A I U A W E L O Al LA
VRS A RE TR AT HE AR 3k B B I 4 o
AR . [ A S B 3R T 9 E SR 97 B 28 A B A
T I AR et A A AR O

T A BN A A T I M AR o [ L K R T
WSS L Ik B AR RSB RS E B VA AR
AE 1 YRR Y AR T8 T BR300 TR I B RS LA
ALRFS A L BT LA < A5 T T S N TR
T

3 HFMEFRI TR A

3.1 #hibFEMEEIT

G A VB AN VD R BUIE R ARG 3. 4 km, BT
L) 9. 3X107 m* , Hoh IR RE IR B A 2 4 A L
DI BT 3 ) v B T AR 24 2. 0 X107 m? L kb b
Ti O 172, 5X10" m? L e [ il — 00 2 22 4 %
YA G N TV RER b FR R CRDREJH &
FOBLE N 2.3 m(85 [F 5wy fe He ) . e ) iy fili
gy 1+ 100 By e X, it iR v JE 29
50 m, B e A S e B S e i (&1 3b) , Bl AN [
M. NTAND P ERLAR Dso B R J5UHE#EYD D



530 % 3

XUMEHR 5 2 5 0 & 85 P 10 AR Tl R g e R 4 75

B 1. 0~1. 5 %, & IRV R 42 Dy A T
0.17~0. 25 mm Z [8] , VP FE RIS Dso 7£ 0. 25~
0.35 mm Z 8] B . b0 57 X FEE 40 5 T i
DA G MR A U SR BT A3 AR U Y 7 2
AT o T AP V0 55 AR L H2 B SR 1T T AT
AU NS BN (U2 A RZ S [ {we U S % ol [ B ] ST o
[) B R A0 it T Ao 2 v 4 2K Bl A L S BE DA T Vg AR
U FE BT W T 58 TR MEVE L

3.2 BEBRIEIT

BRI TR AT B R 2 380 m
(7 AL SR A BT KR — 2.5~ —3.5 m &b,
AR 360 m. I )P AT TR T A2 N
A5°, B F AR 1 i L TSR LB 300 m,

SR F R B Ay w44 ot 28 A 3R 5 = R4S o4
T RARAE B T A 40 A AR R R B R Y AR 4
. BRI RASHON. R ERIER
360 m, ST 2 — 1. 5 m, MR 1+ 3, i
DBERE 1+ 1.5, 52 TH5E 30 m. 3R JHI 58 60 m. 32 )
K420 m ¥ SR 450 S 3l £ R BESR  OR T B A 4
T

3.3 BEMHE

AU TREAENT AR YA BT 10 2% 5% 0t P
PR TR 790 TR A 22 30 5 A ) T L s R v Y
HES W A B B DU TR T R TR S R
{ELF T 2% Bl A 0 R g T10—T16 ) i
ST B BN B TR R B ) A
K5,

ES5 ¢¥THRMIBF&MIEMCE
Fig. 5 The planned beach nourishment

project of Jinmeng Bay

4 HriME ] v AR Ak

N T HLE A R U RE IR P R ISR IR T
T TR 9 8 AR AR S X BT B 10 2% e 0 ) T A
TR RS SRMERT 1 AR IR MEJR 5 UK (2012-
07-06,2012-09-12,2012-12-11,2013-07-05, 2013~
10-25) , 45 Hh 31 T80 76 A 7] s 300 10 728 17 100 (&L 6)
[ s 0 RMLAP B0 of 4% 351 1T AS ] 399 9 B 5
PR BV A1 BLA R AR UK T 23 L BEATIH 3 (36 2,
P 7)o BT 57 B A7 3

6
451 ; T8
g 3 L\\
gﬁ 2
e
= 3 eiimen
0 10 20 30 40 50 60 70 80 90 100110120 130140150160 170 180 190
BEEE/m
IR —-20120706  ——20120912
—20121211  ——20130705 20131025
4
3 T20
£ 2
Bl
fir 0 SN
=) \;\,\T’, ,,,,,,,,
o
= 3 Bt
0 10 20 30 40 50 60 70 80 90 100 110120130140 150 160 170 180 190
BEEEE/m
- FEERT ~20120706 20120912
—20121211  ——20130705 20131025

6 SETHEM TS . T20 HEEH
Fig. 6 Variations of Jinmeng Bay beach along T8 and

T20 profiles before and after nourishment

100%

T AR 53 /%

Fa 2  S1A 1248 151A
B [a]/ A

E7 £¥TEMARANBRIKDPERES®
ThRED
Fig. 7 Percentage of remaining sand at

Jinmeng Bay beach after nourishment



76 Marine Geology Frontiers

TR TF M SRV 2014 4F 3 A

K2 eFPEBHIBEEERTHER

Table 2 The beach volume per unit width at Jinmeng Bay beach in different periods
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BEACH EROSION AND BEACH NOURISHMENT
OF JINMENG BAY BEACH IN QINHUANGDAO

LIU Xiujin', ZHUANG Zhenye’, XIE Yaqiong', YANG Yanxiong', QIU Ruofeng'

(1 Qinhuangdao Mineral Resource and Hydrogeological Brigade, Hebei Geological Prospecting Bureau, Qinhuangdao 066001,

Hebei, China; 2 College of Marine Geosciences, Ocean University of China, Qingdao 266100, China)

Abstract: The Jinmeng Bay is a large bathing beach in western Qinhuangdao. The width of the beach
was about 40-90 m. It had been under severe erosion before nourishment at an average erosion rate of
1. 26-1. 98 m/a. The biggest erosion rate might be as high as 3. 86 m/a. The increase in coarse sedi-
ments of poor quality had seriously affected the beach tourism. The restoration work included nour-
ishment of 172. 5X 10" m? sand in the near shore area and construction of 3 offshore submerged-dikes.
After more than one year of monitoring after the nourishment, we found that a large amount of filling
sand was eroded immediately after the beach nourishment. Then the beach erosion was reducing and
gradually the beach reached a status of balance. After fifteen months, there remained 83. 4% of the
nourished sand. It is regarded as a successful case of beach nourishment.

Key words: Jinmeng Bay beach; beach erosion; beach nourishment; beach profiles
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