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’RE 1990—1993 4F %} % 3 78 11 ¥ j2 B Eo Mgl AT Tk 30, KR, MR MRS 13
TR A, BTSRRI EAREHE, BRAVBIR T EMERMEAER, HE
ERRTERMEHERERLEAMERER, KERND 5—7 %, HRAHUEHRMND
3I—5 4. XhEEAEBERMMBMN FERER, BMNRBEBERSREBRMEEER
1M & KLY

Xgim BMNERE BR SRYE EREEMN

THENR, TEBEREZRMAASLOBEWHE, LANBE N “EXEER,
1990), *tMFIERTREZEEKXE, KA OBOMOT — 58 5 0 3R 0 THE,
MBHB SIS RE, HE—BEESENIER, m() BYXRERLD; ) £RHE
W Q) "EHBERYNAEERD RPN, EREFRETHEMRSE, MBIAEANE
WALEGHIT AR, BRAFHITHASNE. 1986 4 LIk L AR EA LTSGR EM
ZFARME, HAMNAMERME, BIEEHTHE, KIETS™E, Hx%ER, &
SET FE SV HE B T M AR R R A A B X SRR R R, 1990—1993 4E i X B,
HATT 13 HAGZWE T, DA GWERAKZ K. THZFE, EEANEREMH
HRMEP B E R, £33 FxEMAEG e U o, KBNERE: BN
MR BB R RS PERF AR, HFHEEH0.03—0.09m /a5 THME
MR EAEEREZ™E MR, —KKBIESD, BELARERT 14—20m. X
FOHUERI R M AR R BIR AR, RIMEF. AGESERPIRMIAGNE TR
PritAH BLA0UE, B KIS H P B PR O R AR ok 0 R R G N VR M IR T 1 AR . R
RERNZH X G R PPEERRE TR ENIKE, A5 FNERRMFRRAER
TLRANYTEL.

1 BM % 2 B AR

BN TEET ) ERRR 0% R LALA S, LM%y mM R LKE A
Y3 R 45°, LR EA LERTER., BMEMEBRINKTEMIAR, K2 6.6km,
-1 FERE K 0.6km, 5.0m ZFELLIRK T LK 4.0km>, BRAKERE 1.1m, BMER
WERRIAN 1.5km, FAWRBEEKIE, FHEEERN2.5km, EE—%HE LEHM

* IEEARBEESHETE, &8 01NE305, REEK, &, B4ET1939%8H, BETREIN.
WHREH: 1996530138, 2 HM: 19964F12H268.
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B IRV ESNEGE M R B (1974)
Fg.1 Location of Dengzhou Shoal
E R AR 8 MM, —Mrm; ~SHRE.

R1 190 EE BB KGR

Tab.l1 Classified statistics of wave height

B A B T W b7k B
Hi(m) | 5130 31—40 4150 51—60 61—70 7.1—80 ok
0.1—0.3 16 37 13 2 68 13.74 13.74
0.4—0.6 9 92 53 8 162 32.73 46.47
0.7—1.0 1 39 68 19 2 129 26.06 72.53
1.1—14 2 27 32 4 65 13.13 85.66
1.5—1.8 1 6 22 6 35 7.07 92.73
1.9—22 1 8 16 25 5.05 97.78
2.3—2.6 1 7 8 1.62 99.4
2.7—3.0 2 2 0.40 99.8
3.1—3.5 1 1 0.20 100
W 26 171 168 92 37 1 495

B 5.25 34.55 33.94 18.59 7.47 0.20

BB 5.25 39.80 73.74 92.33 99.80 100

BEMEMEILMBEEMKE, ERBEFREEN —&KAKE, K% 30km WY
4.0km, K& 20—30m, HTZEXRMASKUISHBFFMRATD, KPR K
KBRS, HHEKRAEMALTT R @ 2 e, 23 78 MEEN AR,

1) EHEEEWNLRPREE, 1990.
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o FAw T H TR AE P B R L

2 BHEMROIER

201 HREBEER  RMKEGFKEAEANRREE G RERZOEMN. BRI A
H RPFWEFE/DT 15m B3N 86%, XLEPXEBRORME/D, MEFKT 1.9mMA

10

36 I, KF25mMA 11K, REENWEE/N, AxGRORMMRE™HEY, LHE
2.5m A EWI KR,

KT S HTERMEAE I KRR KT SREEX R AR B LAER, RIEGELEPHIRAN
A R BRI = AR K RT3 X & (Goda, 1970, 1985)

TR M
H, 33(H,/L)'"
d, 1
1, b= (at, g7 @
a=136g(l —e ") 3)
1.56
b= C))

A H,, dfF 5 RBEEREMBEEKE ¢ NEAMBEE; H ARSI HHEKES;
LRBOKBAS, o FIEREIIE, 0 #E7 0h SE o /R Bt #E4TH R (3R 2).
F2 BEMRPRAIREEE B AR OK R
Tab.2 Breaking wave height and water depth of Dengzhou Shoal

WK Jiih:v] MAMZE_HHM beikE|

H(m) T(s) Hs (m) dy(m) Hy(m) d(m)
39 7.5 405 4.86 3.61 4.48
3.0 7.0 3.18 3.78 2.90 3.60
2.5 6.0 2.60 312 231 2.86
1.7 5.5 1.84 2.17 1.69 2.06
1.5 5.5 1.65 1.93 1.65 1.90
1.4 5.0 1.51 1.78 1.39 171
12 5.0 1.33 1.56 126 1.52

B EME 1974 S FBKER 3.0m £, RRLAKEHTZE 2.0m 46 FiEL 1.1m, 1K
WA R EE ). AR 2UEN, 2.0m KR KEE T 48 /ME K 1.7m AR
B, VR TORMAKE BK P AR B KRB IR A RS EMEMERERED, R
A EHEFRARE/NF 1.5m BWERAG TERRMEET FD. & FXEDNIBRERR
Ay, SHRAWPRIR A TE, EEEEE, BEE Lom A0S SR MR R,

22 ERIKGEEHR WRBHUEBERNERIEREASBEIRKRAEBRER
42—, B ARMEXELARZTEE—F, NI IE K GE 58 5 7 (Sevendsen,
1984; Horikawa, 1988; #E &%, 1991)#HTW T HITHE:

OEC

o=~ glEG, — (EC)) (5)
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=3 ng2 (6)
C, = Vgd (7
_l 4rnd [ L
=3 sinh(47d / L) ] ®)
Hih R 44k G = H}Vd, ©)
WEECE —Wrm, BRES MR AR
E= Z( A+8 pgH? « f * B) (10)
A, kBT SRR A S AR B o AR,
7 A, BRAWHTER, TEE4ERLTH 2, HE2AH
6 . W, SHEMERKERNERERER 5—7 1%,
o ° i o i e M B RO R AR R B, B
5 ¢ BERE N A WA KEREER 1/7—1/5,

1 2 3 4 5 6 7 8
W S

M2 WRESHIE(E/E)"

Fig.2 Varying curve of wave
energy (E,/ E)

23 B ERNIER BRI R E R
BHARMP N 1.5—3.0km, XN H#EIE é;%ll()km,
AV R, SEREZRRAN, RMEFM,
BRELER, GEREEGEM BhTFRMEMEY
HFEBERERTERYERED, HUBRERME
. WIEXHE (CERC, 1984; Wu Guiqgiu, 1994)+
AXPRERHD AXMREREHEY AR

Q. » = 133X 10°fH *Fa,) an
F(e,) = {(cosa,)''*sin2a,} (12)
0, = 0.74 X 10 *H}C, K sin2e, (13)
#R3 BAEEEROGESGDPE(x10'm%a)it®
Tab.3 Calculation of sediment transport rate from Xizhuang to Luanjiakou littoral
e 1] W bl G
H(m) NE N NwW W SwW
0.0—0.9 +0.101 +0.602 +0.092 —-0.652 —0.013
T 1.0—1.5 +0.305 +2.504 +0.423 —1.080
F1Ent BWMUR +5.8
YW R +4.02
1.6—1.9 +0.602 +5.04 +0.602 -2.302
b5 1L 2029 +1.183 +8.395
EHELE 3.0—3.9 +0.124 +0.140
BERvi +242
HRYE +20.13

E: + EREAEEE - AREKREE

1) ENIEVHE; ENEDEHEE.
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AW, o Mefr B R BKBEAMBEHIEA KITHRE CchE#E, KA G, 13)
PIRHATHHEG X RS RIIAK 3. BRI PHFEES, BMERMAEE,
ERVE TG EWERSHYRMN N 4.0x 10'm’ /2, WREBVERD, FFUEREME
M, K 3—9cm/a W F¥H{E;, REWIZHELE, SFHYERMT 201 x 10'm’ / a, AT
BB S A%, WEETEBWN 2GR, 1990 FFK ARG FELRGET 20 L%,
3 BEMERERENRREER

3.0 IRMEBEIR S BR KR AR UM IR B oy EEKE. T 1990
AEFEATIR MR B K BRI R, BB SRS 1959 457, 1974 42V g EUK R AT T
HIAE 4.

R4 BMERMETL

Tab. 4 Changing of Dengzhou Shoal

i (km”) KB (m) /N KE (m)
1959 4.03 3.7 1.2
1974 3.96 3.2 L1
1990 0.50 4.3 39
HE: RPEFY N SmERLLIRTEE.

2 4 AT 40

(1) 1959 45 1974 SFH L E AR A AL, BIERME R a L, MM KkERE
T, WRMERAEHMK, HHKSHEEFEREOISTE. WRU 1959485
1974 4EMH EE B A S A AR SR FR LA MBI, WIRTAS B8 MM 5 L2k
AR KL,

(2) 1959 4. 1974 5 1990 4F 12 A LM BTk thdg, M RAE TR KK AEL,
5.0m F LR R E RS R 0.5km’, 4T 87%; M 1959 4E (B L 1974 4F) Bk
50m FHEEFEEAEPRARKESNT 2.6—3.1m, BN T 4.0m AL, Xk
AR P KEEEE 6.0m, H/DKEEE 3.9m.

(3) #1959 4E 1990 L MBTRAH LLEL, KAITHT 1.0 x 10'm’ >, BB M &

AERFIE,
32 BMNEMEHIRNER EMHIZHESBWEREBRRM™E, pRNES
B, MEZERKD 1L.okm W FPEHFR, HEEFEANEMRE, BS KR 3—5m, &
5K 10m PL b, WMZEG, MERDREMB 3—SHFOLE 2, %3). 8B 1931—
1959, 1960—1992 4= ¢ i B A I 'V xb b, 75 FE B 09 98 2 Ak L3 5.

MESATAM: (1) £ 1974 FRMFIZLIAT, BRATHAEN, NERPERR, 4
ARG 3—9cm / a5 (2) RMEFHEEIZEHBRYBEE, B 1986—1988 4E, RIZRJGBZ
H2.14m/ a, NIRMAETES M 20 B45., EXWREMEHEATHH @O BEE SR, FP
IE R RN, MMNASFEAELFHEEWNEGAN LS ERTEEE; Q)

1) BRWERE SHEPR, 1992,
2) PEARMBRESEESBMBLIESS, (59), B9 5309,
3) HEARHRESE A IMBRIES, (74), BHS: 11941,
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1989—1990 £ ], BFMHIZWIEIE 44 (M 1986 EEE), BMEMEBING %
ET2MBRIEN, BRT LB E, AR E, SRR EINSR, HEHAE
RMME. 1990 PR K RIRGR T 20 £ IEE, 1990), EMEEE 14.0m/ a.
TEXPIAEN 300 £ @ LR A, (4) 1990 4EIRHIE M L E R MW, (HILE S
MERMEEAEFE, INEHKBRERREN. WHAFENERERREPRTRE, AR
P RHE L TR, #8PRMOEREARERIGE, PREEM TS, el
BB, RS B 5 R U AT gk k.
®5 BHEMESRETHR
Tab. 5 Change of littoral nearby Xizhuang

B i) B 1931—1959 1960—1974 1975—1988 1989—1990 1990—1992
AL (m) —2.57 +0.48 —-30.0 —28.0 -12.4
AL K (m/a) -0.09 +0.03 -2.14 ~14.0 -6.2

R 48 HHE T E 5 5 g} pl]

X2 LUR) (FZAFEVUE) (FFi)524F)

o+ AAHEERE - AR
4 £iF
4.1 SMEMERG LY. EHRMKBHER T A SN BSREE, WEK
REERTEEARYEUREMER. KPLOREER TS THIRE, BTTE 1986
FHIGZY U, 2R RMEEA B L.
4.2 IR LLATE R N R AR B B R PR 0 R AR MR . BOK BRI RS E R
W, FEWRMELRAEBHE, MHRERERD 1/5—1/7/58MENEE X HKER K8
SRR RERD, WMEERKO —HEREMER, K LOMR R E TR
P
4.3 TMEMBZE LG, SMNEHKKREREERN, 2P FRRMNEL, BT
HAMER TR BORZ A MM L, TTRIEEARIERD, BRI EIHELE)™
H, WERUYENR, RERBRGR, HEERFRH -HEERBONE. T, FE
J7. A EEA KR SR ERR,

2 % X W

MR, 1990, BHEFE, 5 18—19,
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RESEARCH ON THE EFFECT OF DENGZHOU SHOAL

Wu Guiqiu, Meng Xiangdong, Xia Dongxing, Cui Jinrui

(First Institute of Oceanography, SOA, Qingdao 266003)

Abstract In recent years, serious coastal erosion occurred near Xizhuang, Penglai
County. In order to find the reason of the erosion and the means of protection, the
field measuremant of hydrography, water depth, geology, geography and sediment
tracing etc. totally 13 terms were conducted by the advanced instruments made of
home and abroad during the years of 1990— 1993. Combined the measurement data
with the numerical calculation, this paper studied the function of Dengzhou Shoal as it
wasn't damaged as follows: obstructing the direct attack of high waves (H > 1.5m) on
the coast of Xizhuang, reducing the coastal erosion by breaking waves, thus being a
natural submerged barrier against waves and protecting the safety of people. This
paper emphatically demonstrated the consequence resulted from the dredge from
Dengzhou Shoal as follows: the waves entering nearshore increase, wave energy
increases by 5— 7 times, the net sediment transportation increases by 3— 5 times,
because there were no sediment sources near the sea area ato replenish, thus the coastal
erosion rate was enlarged from 3—9c¢m / a before the damage of the Shoal to 4—6m/ a
after the damage. It appeared that the coastline drew back 14—20m at one time of
the storm surge. This paper advances for the first time that the main reasons of
coastal erosion in Xizhuang were the damage of Dengzhou Shoal, the increasing of
wave energy, which enlarged the coastal erosion sharply, so led to the disaster to
happen. At the same time, this paper has accumulated data and experiences for the
future researches in coastal erosion.

Key words Dengzhou Shoal Wave energy Net sediment transport rate
Coastal erosion



