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Abstract: [Objective]Ocean engineering has a certain influence on the deposition-erosion envi-
ronment of harbor or gulf. Ocean engineering construction in Qinzhou Gulf was more frequent
in the past 20 years. Understanding the changes of topography in this region can provide a ref-
erence for ocean development. [Methods)Field investigation, data analysis and numerical simu-
lation have been used to study this issue. [Results]In recent twenty years, large-scale develop-
ment activities led to the gulf area significantly reduced in Qinzhou Gulf. The shoreline change
exhibited smooth trend, and artificial shoreline gradually replaced natural shoreline. Reclama-
tion made 0 m isobath blocked at the gulf eastern shoal, meanwhile 10 m isobath connected to

the mouth of the gulf due to east channel

construction. The gulf sediment mainly came
W 7 B 83 : 2015-02-20 from three aspects: Continental runoff, marine
& B H#3:2015-05-10

YEH B B AEAE (1980-) , 5 B FEAF 5T B, 32 B2 DA S5 100 1136 /52 40
iR p= S

* U0 A S B ¥ 3 4 T H ( 2012GXNSFEA053001,
2011GXNSFE018002) , /" Pi B2 WF 58 54 A TF &+ %7 B (& low sediment concentration scope in the gulf.
I 1355007 - 13) M T 74 BF 4% Be A B OF Ol 45 % B H  Numerical simulation results showed that the
(11YJ24HYOD ¥ 1),

transportation and coastal marine construction.
The distribution of sediment concentration

changed in different seasons, but overall was a

gulf generally exhibited stable situation with mi-
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cro-erosion and micro-siltation, but seabed erosion was obvious in the jet waters of Longmen.

[Conclusion]In the east of Qinzhou Gulf, erosion and deposition environment in some waters

had undergone a significant change due to large-scale reclamation. The shallow status in the

middle of east Sandun road turned to be obvious erosion from weak deposition,and the annual

erosion was up to 0. 07 m.

Key words: Qinzhou Gulf,ocean development,shoreline, topography,erosion and deposition en-

vironment
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Fig. 1 Image of reclamation and shoreline change from 1990 to 2012 in Qinzhou Gulf

2009 4, 5 PR BL U XA I A R A8 B 1 b X W S T
YRS, =B B AL B DL R = BV D X 2 Ay S
Wt . 2012 4R, Zad ZAFR @B, PR B X DL K KA A
A Ml DX i TR AR 3 9 K 5 48 SVE R AT TR 0 2L ¥ T R
s WY BG T s e Ah , S B B 2 THE BRI X
I EL R

SN2 DR TR A, O T AR R R A
Wk, BT EAERHE, N T REZEHER AR
L. WEa it RMIE N TR &K EH 1980 4£ 1
17.2 km ¥ K & 2007 4F 19 30. 6 km, 4 ¥4 5
2. 16 %, % B3 JLAF 1 AR 6] S0 14, ARV
N T 2B U A 2R Ry S 7E R 2L,

RS 2010 ~ 2012 4 FRl 35 ifg 1 AL 4 3R 3. 9
km?.2. 8 km?.3. 0 km?®, 3 4F B I m ik 9.7
km®, #2013 4 7 VU I VF PR B AL O, KOS
2013 AFEAEE MU AL ZY 0. 7 km®, & 2013 4F KK
MNVE E LY 22,5 km? AR 4 b 50 8 s 8 R0 Rl
F| 2030 4F AR s DX 7 P e O B T Ja T ARUKE 3k 3
51.7 km® o Jj 4l M 7 30 T SR R, 2008 ~ 2025
AR T B R B U Bk 79 kem , U VI FEDIG 4 )
B VS AR I DY 4y 2 — . RELBLIE VE F & R &
Xof Y S 1) 7K Bl 3 B 58 5 0 R i i B AR 7 A R

268

3 KTHETL

3.1 kT
BN 2012 4F KR HOB WL 2, HoK R b g
BT A1 M VA U VDA TR T K
RS DL BT Ty AR AR R R M2 A T
5 R BT S R IR VLY R DL RO T AR AR
VG TR 000 7 o G v e B ) S ] 8 T R, B
ik A4~6 km, WA R TR M DL R A i
B 7 DLIE 4 1, T B P I VL AR & ST LA K i
FEFRIT S5 090 . 9 B — M 50~100 m, #IRVE &
BEO A TN B S N 3 Sk AT g DU Y U T [l
ARSI R LI A R IR R R K2 7.5
km, 5829 0.7 km, 5 VG b - 75 B Ak 1] L A 9 B AT 3 43
&% 55 R A T A K TR A 22 P E 6~7 m. MR
TR B e K8 DA AN AR v P K R
FHKZ 8 km, T8 1~2 km, K% 5~22 m, 7E T4
LB K IR B T AT 3K 22 ms AT 2R K B K IR 5~ 20
m, 10 m K 3 km, DL 3% Sk B K R 8 0 5 AN TS
KB HE X T8, K 5~10 m, 7 m K 2 10
kem s S P 7K B S g A E 1], KR 5~15 m, 10 m DA
PR 2 6.6 k., £47TV EZAAT T AN 0T
U, KB 2~5 ms KB R w2 TP KR 3 m, 58 2.5
Guangxi Sciences, Vol. 22 No. 3,June 2015



km, B TEITWHP S H 5 m WAL A S5 45
AR P AKER T 2V R - AR E L X 2 ROKIE
Sk Y T A L AT R, HAT S m
RIS O 4Bt . KT R FZE S M TN A
FTAh KR 5~12 m, WOV EE R EF FHFIEIT,
BRITI T,

N
[
21.9 \ L LS
95 "P -
V(e 15
T y: T
i w 510
Maowei sea J 4 SE
21.8 ' p i S
e § =
!a"v 201 v 2
Wy 0

; i a f Y
2171 o e Wy P
. 5 [ ‘g‘

N
1] KV,’I)

oy ES

o i
ﬁ Wi East
Wi alelvva_vw SHR

21.6 }% ' el &
! A 157
> ®OM oM

Qinzhou bay

108.5 108.6 108.7
B2 BT 2012 4F K F HUJE GRIB HE 1D
Fig. 2 Underwater topography of Qinzhou Gulf in 2012

108.8 E

(theoretical depth datum)

3.2 KTHIRETLIRR

2004~2012 4F, i T B0 TR E# 3 T iE 5 2
B V2 LA e 3R 25 A 5 i 22 TR R AL W) T L 400N s 1 45
WAL B KA T~ , E 3 ATRLE W 7R 4 5L
T DR TR 4% 0 7 s 1SSk #2152, 2012 4 0 m
S LN B NI S DS SINR R NS e 41
EL 3B BT 0 m AFVRER L ANREAH M . AR 0T 38 b Bt
T, 2012 AR PRBLHS X A5 Sk dE B, PR Bl s X5 3k v )
2 m FRE IR, B A 5 m A TRZVE M, B Y AL
—/NMESRAR 2 m A SR ZR L X T BE R ALE P A il
Vs ., ARME B, 2007 AE ML IE Y A fd 5 m &
WM H AR PG MY ' 2012 4AF AL o — 2 i
J&i»5 m AFTRZARSE ] BT K. AR I e B RO
11,2004 4ERF 10 J7 ¢ JiiE w5 R @, 10 m SF IR
LRARBETT O B8 1152007 4EFEE 10 J7 ¢ Sl & i
AL, 10 m FWRL T AR 2L T 2011 4FIZME
SE JCEAA [ PG H S8 TR fUE IS 98 B 2008 4FE Y 160
~190 m P& 190~210 m.JE R AN 13 m (i3
). WAh, i —2 i &8, 2004~2012 4, ZE 4N
;oA 2015456 A H22K5% 34

5 H R 10 m SRR S () R e B B X R T
FK T Y AT e S 18l ¥ A

N

? 0 mZE R4

21.8 0 misobath
21.7
21.6

108.6 108.7 E
N
2 m&EVR 4
21.8 2 misobath

1087 E
5 mE R

5 misobath

108.5 108.6 108.7 E

10 m&& 52

10 misobath

21.7

21.6

21.5

108.5 108.6 108.7 E

B3 AR 2004 ~2012 4 RA AL R, 2004 #
f4,,2007 4F s 21 68,,2012 4F)

Fig. 3  Isobath change of Qinzhou Gulf from 2004 to
2012 (black, 2004; blue, 2007; red, 2012)

269



4 RPKESEDSH

4.1 BibFKiE

B TS B 8 VD 3= R R T Bl AR AR U VR A %
IR TR R A LA T
4.1.1 FEMER

EA QL MR N TR S B O LA @A N DY 3
ZET /N A BT RE H PR VL AR X SE AT N OF R
MR B IR T F Y BRI WO AN VR AT
U0 B iR M T AR R A3 VD RSP IV A K 112 kmo Uit
BT AR 2959 km®, Z 4P B4 0 & O 15, 97 X 10°
m®, ZAEE VPR A 31,86 X 10* 4RI K 179
km, Ji ok i AL 2457 km®, ZAEFH LR E 11, 69 X
108 m® , ZAE V- vb i 26. 99X 10" 3 & BT M i
LR VT A5 T8 56 I 7K ORI o (EL 7k 28 25 TR U031 o il 4
by JZ2 7 SR P e V0 XoF 9 el VR A0 9 A e e B A KA
4.1.2 HAAHiE

TR SR VD 3 D IR AR v 2 D BT AR T AR
FAR 3 RO T80 25 R I R L A R T TR R AR
T R AN LR IS Y . RO IS LR R Y
ST EE IR E ) SN 7R R B TG R R I R
SRS WG SR EA NIRRT YA G
AR — 34, 310 B RO TS I Sl T R v B 4 e VD R ok
U5 T IR X T R AR b B8 3 VD1 5 e A, 78 SR TS BIC AR
Yy b ik e B0 g AR TR A TR % A i 2 e A

A A B X R ARV bR (H L D
4.1.3 R BF T AREZE

AR I T R RO SR I YR VDR T AR
VPRV S — TR QRN VS AR AT SRR IR L 4
SETTAE TF 2 L K 30 0 ¢ pEuk L OE E L I I
SETF K05 B U Y B R O 3R Oy =X A B Ty
I AT BEIE 1R VD VR s RS X RS TR XL 4
BCVT W = BVE b DX 25 M o il AR L R X
B AR A3 K B, e DA i 34450 ) L BUCR
FH 9 2 4% % 1 HE SRLTRT oy B 3, IS 19 i 10 DA X R
F1%) s B2 % Bt T O ) R M TS e 40 Jmy B D U
4.2 BivoHHk

BN KRSV 2 2 G RRER R
i), 2 AN 7] 25 15 2 B[R] R¢AiE . 2008 4F B 3 s 21 70
Ml B & WK CAA 25 R BoR 2 5 RN
TS AN KT Y B MR B 0. 01 kg/m®, i i A
RO RUDr T B ST b (S0 S S SR N s et Ul =)
0.033 kg/m’, /NI F ¥ & U i 0. 006 kg/m’ 5 &
e, RS2 S v Rl 0,007 kg/m®, HE S 0. 007
kg/m* /NN 0. 005 kg/m* . MFTH 41 B . 5 2,

270

T E R T A (1 G K S Y AR
222 0. 039 kg/m®, H R K B 4 o 2
0.008 kg/m* , 1 #R K LA,y 0. 004 kg/m® s 47,
A6 K Bl 4 17 24 5 Vb & 8 0. 009 kg/m’, HER Ry
0.008 kg/m*, B&#E A 0. 005 kg/m®, 2009 4F 11 H
AR ] TV R AR BE T AR IE R = B
PP AR I T S A 1 2 AN I R AT R E K SO, B
YU AR ARG A 0. 006 ~0. 037 kg/m®,2010 4F [A]
91 R WL 45 5 o BV vk AR A S L Dy 0. 001 ~
0.007 kg/m® ., Jy R & v WL 52k 23 A1 22 B, M
EBiESEREYREH . EE25VERTLAE.FRE
T B Vb R T OV SR

5 BhWzEREANBEREY

5.1 HEEBNES

H 2 B A A 50 A T8 2 A 50T 1 4 T SR v i i
550 PR wp IR AT R B T AR LI ) A B 23 3 F
A S R DB R 4 AT 5% X 38 P A Y08 V042 Bl L
B I A SCHEEST T — A i 43 R R A O TS T
Y ) U e VD B A AR SR FH AR S5 4 = A TR A K] o tF
8 X 3L A% BT 15468 />, A% A K F Il 50 m %
3k U FE AN A 1800 ms BUME Ty vk R A PR A AR
L Bt B RS AR B B R A R A R B
B ST T AR SCE I A o A TR v B, o B
Wiiis TN

S S 05 3 (e 30)

J as
@(eyd @J”ﬂ

WEASIE T5 8 Ny
. dZ,
P,

LD~ F, d FKRGE, w0 5358 2y J5 LR
W, S HEL TP GWE, e, e, NRVDY BERL 2,
NIEH R, o ARV TR, F, BRI AL,
YIRE F3 07 e 4 i 0 B 45 3 U8 U0 it B BUAE S 38
b a, o A VT 0. 199 kg/m®, BITHL 0. 231
kg/m® . AN FE 1 FLE 0. 002 kg/m® , 7R 7 321 5 M 41
IR R 0. 002 kg/m® £k PEAG(H £ 0. 005 kg/m’,
PRV WL IHEL 0. 005 kg/m® .
5.2 HEEMER
5.2.1 Ei#riz

K H 2009 AERKZEFRATLERON L 1 2 4>V 7 T
BERL XA Y AT S0 E , BR TR R SO NS . Bl
RBP4 S 7 S RO VS 1) B Vb Wk B s ) oy A 5 L TR

Guangxi Sciences, Vol. 22 No. 3,June 2015

(D

:_Fs’ (2)



WA VI O (B 4) . BRI L ST A VR A Y R v
DA B i 4k 1) e v B A K I i AP R b AL
TNZ 22 VT AR ik i 8 U0 7 D 3, (45 10 I
FFW YT O — R DL R 98 1 f v ok R A 1 X
S, 5 R g v P S B VD VR B R R AT Gk 45 ~48 mg/L;
30 mg/L AL 3 1 30 R K o i B, e 1K
LR =AM R B XU 5 ~10 mg/L &1
B, VRT3 R N AR A VR Vb aE i R K A R
RITIT NG A S A ) | Dl B - B0 R TN R @ (S I
T P N VD Z VUM B B — A5 v U T
REX HEW RGN T 45~50 mg/L;20 mg/L
SR EE IR S I B AU RAYNE =3 e PR
CER NPT /N 3 N R TS s RS =B o
30~40 mg/ L, 3K N 55 12 1 38 A IS IR 1 okt 73] A 1 Ol V0
BVFA O, BT O I o A, 5 BOH AR R Bl
77 5 A L SR AL LA R TR T

N
21.91

21.74

21.79

108.5 108.6 108.7 E

B4 BROME  Ca) AR (b)) B B Vb ik R A R AR
(mg/L)

Fig. 4 Distribution of contour line of suspended sedi-

ment concentration at high tide (a) and low tide (b) Cunit:
mg/L)

FEASE 2015456 A H2245% 3H

XEF BV R E T M, EEZ AR RS .
CAHMEMREREN. FRIEBEBEHE L FERR
Tia] 34 5 00 V) R B A 1) — B, IR 4R AN B b i
IRFRIEN 1] g 02 5 B 2R 32 1R AR TR KBS n 1 5
Wi, S04 VT 1T A9 4% 3 0 L fe R AT 3k 0.3 m/s, iX 7R
5 8 2 P W 5 AR T SR RE R 3P R R 4 B
W RIME HE . 2 5SME IR IR B . 7RIS SN
T3Sk AR B e » B ZEAEAE R A A T S8
BSR4 v 1) TS PR e A T G G A5 v ) 7
iz s & 2 NS AT 2z At G B v R R
SN 1) 5 1 3%

5.2.2 A EAL

B VS R B ASE [l SEL 1T (2008 4F) 5 [ J5
(2012 4F) A I IR i it LA B an i 5 T 7R (LB o
T {E 2o W IE (R R IR D |

2008 4E B 78 KR T dek 2 B A b B 1Y 3
B, R Ak F —0.01~0. 01 m/a; ¥ EiE
HP P B Je) 5 I S AE AR — AW LA 0. 03 m/a ZEA Y
TR XI55 AP TS 3 A% K T PG s A AR 0 3 AL 2 R
0. 03 m, LA 7K DX i) =i s 80 ol s e 1) B
A0 5 W5 0 22 31X, A YR LR AT 3K 0. 05~0. 08 m;
Jill DX 58 5 Ay i 2 ) BRI K e S X
3T B PR B R T35 0. 135 m/a, JLAb FB Y R 5
ATk 0,08 m/a, T IZ XKk IR K R Z R &
ZAE IR B B #TRLE L T DL T8 1 4 30 Gl 0 e
adn o ) ko % T A /N O T AR 5 A VT T
T PR B DS RO SRR v ) i ik, R B TR
A5 FE L L U A A 2% B Ry i i S L e i 2 Oy
0.05 m/a,

2012 47 BRI VA R Y S v 3o B R A S ] SR X
ST OV DR AR A M A7 B O TR A R R I AR/
MR 2008 AR — B, (HAERRIE SRl E —
YOO B v BE L 3% BV XA 2 B A S b T B
A5 3 BUR AR vh AR LA N B3 . 2008 AR % X 3k E R
T o b T Bl O Y R R A 5 2012 4R ) B
BH 308 118 o o 25 #4, HL ol B 45 K AT 3K 0. 07 m/a, X
H M SRS 5 | RS W0 3 3h 0 1 R BT B, B L
GORZS W RESE 0] LTI L 3% X 308 3 7 B BT 14 7
T I N RE VI B i L Y AR X P
T 00 Sk i T B = B Ml X Sk G e ) 2 R A
R, AN BT ARMEY @R, 2012 £ R
LB AE PR B 0. 03 m/a FF(HZEHR 2008 4F ) P4 R 7
PR B VD YA 1 vl X R BUA DK, (H HAE
R Sk R K 5 A VL A K ek B O S 3 A S
20 ) Uk /0N o 1D BRI ) o AT 4 DS AR AR v

271



ViV Sy T 2ok K DB T AR A N T S B TR S i
(EREDR PN

HE T BORHITER . BB LA 2R [ i 5 B R8
iz i 5 1S 114 w8 PR S AR AL L 4 R o Bl DA K TR )
FRUDAE T A5 R R N R A T AR B B i — P
e

108.5 108.6 108.7 E

108.5 108.6 108.7 B

2013 -0.1 -0.08-0.05-0.03-0.01 0 001 0.03 0.05 0.08 m/a
[ 5 BRI T R AR i S T (2008, @) | LI IS (2012,
b) ¥ PR iR A2 Ak
Fig. 5 Seabed erosion or deposition of Qinzhou Gulf be-

fore (2008, a) and after (2012, b) large-scale reclamation
6 i

iT 20 Z2AF R B TR T & B, S BUBRM L Y

2 MBS E T BRSO R B RN

AN A SRR LA AR T W, R R [

SR ATIETFZ 0 10 m SFRE T B M AL, W

TF R A B T BN S eV A A IR 2 — L (ERE AN T 1S

KA B R & U, BN I R B AR SR B
272

TR IR B S A BT e ) /KOE | 2 I £ A5 200 K
S, i A SRy W A5 DRLAR RS R KA TSI A 1
R R I R AR T WAL UL A B
A 000 e Sy Y S DAk T AN DR R R T M A Sy o
R CE R A 35 0. 07 m) , G 80T K8 A Vb 4 i
Sl A T O R A A R A N

SV T HETRN T Y R0 S AR T R AR
TRME XTI T i R AR E T S Y AR R T
o 55 e A R ) DX S Sy — N I AR N B, (B OC T
PR SR o B VS I3 e R R 7 AR S 1A Ak 8 SR AL, R
SRR RT = A b DX HE AT B EE, KT T ) 46 R TS
1. 38 ke, i V0 AR T4 < TP 0 i A 15 — A4 1T AR &Y
13.64 km” 8 5 &, & AV gt g oy mm fL 12, 79
km? 5 13. 12 km” A 7R 35 X, 3% 28 K AU TR i g i
WhBR 25 i — 20 B RO TS I 7K B0 1 5 v IR IR B

27 SRR -

(1] BE5KAS. ) VH 4N V5 3o e T ARURR AT [ . 36 VA 9 VR 3 4
1988,4:46-49.

Mo Y J. The features of tidal flat deposits in the
Qinzhou Bay of Guangxi Province[ J]. Transactions of
Oceanology and Limnology,1988,4:46-49.

(2] BRI RMEE A LA SIS RE# ] i
WL, 1993,12(5) :56-61.

Mo Y J. Coastal geomorphological and sediment type of
Qinzhou drowned-valley-bays[ J]. Marine Science Bullre-
tin, 1993,12(5):56-61.

(3] HSWEJ5. R IMVE 7K 3 1 2640 e B v A3 T AP AE L) . 18 5 T
T, 1988,7(1) :48-54.

Zheng N F. Hydrodynamic conditions and distribution
characeristics of suspended sand in Qinzhou Bay[]J].
Coastal Engineering, 1988,7(1):48-54.

(4] EIXAZFOKCREAE, S RSN RYEYS
AL TE [ 954 (m) AL ). R VAR RIESE 5 0T 42 . 1996 .4 23-29.
Wang W], LiFY, Zhu L' S, et al. Sediment movement
and waterway silting problem in Qinzhou Bay of Guan-
gxi Province [ J]. South China Research and Develop-
ment,1996,4:23-29.

(5] #mau A, SR B Ju. 4KJM s V8 A 18 42 7 ¥ JF 42 [l 3R BF 5%
(1. K3 # 11,1998,2.:1-9.

Yang X G,Le P ]J. Study on the silt after excavation of
west-chanel sand bar of Qinzhou Harbor[]]. Waterway
and Harbor,1998,2:1-9.

(6] B 51, B3, XIALA . NULERY h &9~ Y13 ) 43 KIig 4Kk
B VRV AR S iz B e 5[] ). iy 3 i, 2002, 21(5)
61-68.

Li G Z,Liang W, Liu J H. Disscution on the source and
transport tendency of silt in the Qinzhou Bay in terms of

Guangxi Sciences, Vol. 22 No. 3,June 2015



7]

(8]

(9]

[10]

[11]

[12]

[13]

I At

the dynamic partition zones of havey minerals in the sed-
iments[ J]. Marine Science Bullretin,2002,21(5) :61-68.
)3 % X ] 5% R 1 3 9 DX T ARV AE B A T8 9 AR
FE[J]. AK3EH 17,2006 ,27(2) : 79-83.
Yan X X, Liu G T. Study on deposition characteristics
and channel siltation in offshore zone of Qinzhou Bay
[J]. Waterway and Harbor,2006,27(2) :79-83.
FLE I B T 6 BN 75 1 41 PR A E 1 R AT A BF
FE[1]. WG4, 2005 ,24(2) : 26-32.
Bai Y C, Liao S Z. Analysis on the features of seabed
stability in Qinzhou Bay, Guangxi[ J ]. Marine Science
Bullretin,2005,24(2) :26-32.
VRS 2248 SKRAE . B s B PR A1 =y B R I 28 g v [l i
WFFEL)]. K3 H 0 ,2008,29(1) :31-35.
Xu J S,Li B,Zhang Z. Study on sedimentat ion for gen-
eral plan project of Qinzhou Harbor[]]. Waterway and
Harbor, 2008,29(1):31-35.
TRAA LR ORI B 4 A% L A5 A0 T 0 R TR i TR
T MR (). M5 T ,2010,29(3) :43-50.
Zhang B H,Chen S L, Gu G C, et al. Formation and
stability of tidal channels in Qinzhou Bay[J]. Coastal
Engineering,2010,29(3) :43-50.
VAR i 2 1 2R 08 B 4 DR B v IX 0V 3% ot T 72
X PR BT A S ()], W RL A, 2012,36(12) :84-89.
Sun Y G, Gao ] G,Zhu X M. Effect of reclamation en-
gineering in Qinzhou Bond Harbor on marine environ-
ment of Qinzhou Bay[]]. Marine Sciences, 2012, 36
(12) :84-89.
L BN I R b AR R A B E AR S [T,
Kig T.#,2013,1:45-50.
Wang Y H. Numerical modeling morphodynamics of
channel-shoal system in Qinzhou Bay[]]. Port & Wa-
terway Engineering,2013,1:45-50.
XUVE IV A 5™ S5 BN VS U 11 D) 658 IX A5 JR) X g
B IR 5w [ 1. 96 ¥ FR B RE A%, 2013, 32(3)
360-363.
Liu Y.Sun Y F.Yang Z Y.et al. Impact of port func-
tional division layout of Qinzhou Bay on marine dynam-
ic environment [ J ]. Marine environmental science,

2013,32(3):360-363.

200556 A #22K%34

[14]

[15]

[16]

[17]

[18]

[19]

AT AL BRIE == . M T I U 0 AR Ak R AR
LI, T VERF2%,2014,21(4) :351-356.

Dong D X,Li Y C.Chen X Y.,et al. Analysis of current
seasonal characteristics variation in Qinzhou Bay[]].
Guangxi Sciences,2014,21(4):351-356.

AT A2 BRIE = 55 OB 036G 1A X N 1
KB FI GRS L. 7 P RE 52, 2014, 21 (4) £ 357~
364.

Dong D X,Li Y C,Chen X Y,et al. Analysis of the im-
pact of hydrodynamic environment caused by large -
scale reclamation in Qinzhou Bay []J]. Guangxi Sci-
ences,2014, 21(4):357-364.

HEARAE R 2R v 2, A . 5 1 T 0 3 A T A I
VAT R VD E 5 R R R B A LT . R T v 2
#.2013,32(6) :16-21.

Dong D X, Chen B, Li Y C,et al. Numerical simulation
of suspended sediment transport and seabed change in
the Beilun Estuary based on a two-dimensional tidal
current model[ ] . Journal of Tropical Oceanography,
2013,32(6):16-21.

MR AR BE 4%, B2 05 . )7 PG 3 B U 5 A AL AR E B X
Wy 5 32 B R WA ). 0 R S8 4 . 20034 1:13-20.
Chen B, Shi M C, Qiu S F. Characteristics of residual
currents and their influence on the material transporta-
tion in five main bays of Guangxi coast[]J]. Transac-
tions of Oceanology and Limnology,2003.1:13-20.
ERAR D A8 B8 5%, MR IR, 4KV 0 ol 4 AR 40 A [T . ¥ 9
W ,2003,22(3) :9-14.

Qiu S F, Shi M C, Chen B. Analysis of tidal current
characteristics in Qinzhou Bay[ ]J]. Marine Science Bul-
letin, 2003,22(3) :9-14.

RAEE SR SC, R 2 WL JE T FVCOM A9 BOM 1 = 4t
) BT ], P T 2 40 . 2009, 28(2) 1 7-14.
Song D H,Bao X W,Zhu X M. Three dimensional nu-
merical simulation of tidal current in Qinzhou Bay
based on FCVOMU[]J]. Journal of Tropical Oceanogra-
phy»2009,28(2) :7-14.

(AL B KREZ)

273



