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Nishida, 1980; Ogura, 1936; Bopuc, 1958), MFE 1 BJLIBH, FHERARE¥EAH
REA O M, FEEH AN ERRHE, AXEENIXTEEH TR =M M
ETHERW SR, 1E 1855 42 1984 £ (7], R EH = AMEERA O E ka0
HUSE R BE RS 0.16km, PhMBEZERFERHON 0.16km, MEREERRBANES
X (BIE#Z MR Db M, 4 B8 S A BRI A0 R E E 35X 0.3km®, Y
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AMEL, b AKER, ¢ AR, f ATIKSE, £ HEHNERE, €24 Chezy R, 4u %
W R R R L, AGFE Laplace EFo

2. R RANIE KRG

RTHF KM, E RO BEERTEA T, EF LR, NEE .

' L;= Hcos(oz — g;) (i=1,2,3) 2
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AH(cm) af0() aH(cm) a0() AaH(cm) A=)
1 b 2.8 6.9 5.3 0.6 2.9 6.5
2 e E 4.0 2.2 0.7 4.6 2.5 1.1
3 EHS 7.1 1.3 1.4 7.8 3.4 3.5
4 A E A 0.1 3.0 3.1 5.9 0.6 T4
5 % n 3.4 10.8 4.4 2.6 1.7 5.8
6 AR O 3.8 0.8 3.2 9.1 2.7 3.2
7 B R 2.3 1.8 1.3 11.7 9.2 0.2
8 Bt % 4.8 3.9 3.9 1.4 4.8 3.3
9 | BW A 10.2 5.2 | 2.8 7.8 0.6 2.5
10 B 2.2 1.0 0.8 13.7 1.0 9.9
11 £ 28 4.4 1.0 1.4 15.2 0.3 2.1
12 & ® o 3.8 7.8 1.2 7.4 2.3 0.4
13 W E 5.2 17.8 0.9 10.9 2.4 6.5
14 B % 1.5 2.9 0.4 9.6 2.0 0.8
15 N on 8.0 1.7 2.2 5.2 6.4 7.6
16 * R % 3.9 19.3 0.1 1.4 0.1 9.4
17 . N 13.0 | 2.8 2.1 15.6 1.8 7.4
18 X E B 19.5 2.7 6.5 15.6 R 0.6
19 £ n 11.9 8.8 4.5 7.4 0.0 1.9
20 E % 4.4, 7.2 2.1 0.2 3.0 15.4
21 % 1.8 4.3 0.6 4.4 0.8 41.3
22 I 1.2 3.4 1.9 1.6 2.0 15.5
g o) 5.4 5.3 2.3 7.3 1.0 6.8
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BIZEBI M M, 4381 R 1 5t et AU GR R AL ER S WIS, T m, 4R R 5t pess
9, 755X — 5 b, ROV R B R SH AR —B B5h, S, BRI ST 5S M, 48k
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BABKT 4 WML HEX,Xx—2 HEXHOSHEEE 1855 5K, HHERT=
SIS E , ROGER A BORT 4 HN4 B X M E RS 48/, T BRI B MK A
BHBESE/AN; (3) BRI ZHMEREOEY RN G EAILBIBEDR O AFMFEH
H->AHN4L B B—-AN 2 B M- AANL R AR B #, N&4FTLIFEY, B
ﬂ:N?lh‘Eﬂﬁnuﬁirﬁi#%m&ﬁﬁﬁ%ﬂﬁi&%ﬂ&ﬁ’J%ﬁﬁEk%%‘d, E=RME
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fr B BARNE
#R | 5 MY R
it 4 K % (Hg, + Hg))/Hy,

1855 1 37°26' 118°52° 4.2 N4 E &
2 37°28' 118°50’ 5.1 A E B
3 37°3¢ 118°50° 5.1 N4 B
4 37°32 118°48’ 6.3 W48 5
5 37°34 118°46' 5.1 M4 a#
6 37°38’ 118°46° 5.9 N4 E B
7 37°40" 118°44’ 5.9 W& HE
8 37°42" 118°44 7.4 bYA= i
1934 1 37°42 118°58’ 5.2 B4 H 5
2 37°44’ 118°58’ 6.9 HN 4 H #
3 37°46" 118°56' 4.1 H4 B
4 37948’ 118°56’ 10.0 b=k
5 37°50’ 118°56’ 28.0 HNl4 85
6 37°527 118°56° 25.5 4B 8
7 37°54¢ 118°56’ 4.5 g =
8 37°56" 118°56° 10.3 B4 H
9 37°58" 118°56’ 5.8 b A=k
1968 1 37°46° 119°02’ 5.9 HUN4 A
2 37°48’ 119°02° 5.1 b =R
3 37°50° 119°00° 4.3 UL H 8
4 37°52’ 119°06’ 5.1 2R #
5 37°5¢ 119°02’ 7.1 i pUE =t
6 37°56’ 119°02° 21.7 4 H i
c7 37°58” 119°0¢’ 7.4 N 4EE #
8 38°00’ 119°00’ 4.9 A= R
1984 1 37°48’ 119°06/ 7.2 B4 B
2 37°48’ 119°06° 12.3 R4 B
3 37°50° 119°06° 11.8 04 B R
4 37°52° 119°04’ 9.5 H4E
5 37°5¢4° 119°04’ 9.4 M4 B 8
6 37°56’ 119°02° 7.4 B4 H
7 37°58’ 119°00° 6.6 4B ¥

M, SEIRIE (Hy,) B, FR, AT ERLH[ME M, 3ERES 6, RO Hy,<3cm
VEATL T, AR 5 a7 Wil RUIXIE], M 2 a5k 5 W[LAE HH, 1855 422 1984 £,
HTRA=ZANNEINT R, GESESBROEHACELZETBENE L. BAE
X, XEBMEFWTFRHE: (1) BTEGERER = ANANR WA RILT RAR,
M, THANAEBREEETER. BaiisOMEn M, THRESTREFE, X
BB TEZEEFHANLEREFN =AML E AR RAIMSEBRE; (2L Hy, < 3cm
A RETEHIX , EE X =AML B T AR AR NIRRT RS, (L 6 R R R AR
B/ (3)E 1934 ERFREERLARRK, THALHM, 28RIES ZHEXEE
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£s5 KA=AHMESEM SBRTHSERNER

by oW % R LR T M,
(Hy,<3cm) 1 e Sy B IRIE (em)
1855 37°44'—37°52'N 37°48’ 119°05° 0.92

118°56'—119°08’E

1934 38048'—37°51'N 37°52 118°59’ 0.11

118056’ —119°04’E

1968 37056'—37°58’'N 37°57° 119°04’ 0.52

119°02"—119°04’E

1984 37954'—38°00'N 37°54" 119°06' 1.93

119°04’'—119°08'E

%, MRARA=AMAERFBEART RS L, PLARITM, FHNEHAEH—ER2
Hk; (DERBX—BSERETN =AM M, TH A BN REHE, HEF
A FTRAR M, T AR ERER), HRIRBE A RA EMEENARAE, fl,
1934 .2 1968 &£, M, AN BERIMAR LB T 5, ARG ABETEH 15
km, HREFER R R = AN REA N AdL#ERT 6' (4 11km) (MEHO
FAOZERASH), MAARBET 2 (4 3.4km) AESHERF KB ), 1968—1984 4,
M, THR A BREES) 3, BRABST 2, ZREN 1976 LU, KA REMNOH
T BR OB R T SN 8 A S T 7K TR IR % 5 S SR TR 0 10 T S B R 1 T G 38 HE O M T e il
O O 2 il O 2 E] R R RS H B R BT B, T K DN B F AR MR T 4'(4
7.4km), MM E Z, ERFRBNARR B, BREAHX BRERPHRENIER
FEH B REY, AR —X BRYIR 2 SR R fE & AR T AR 4L, il AR R AR X B i %
FRRANEARY HEEUITHERABREEREM, TH ABIIEETE B
PoR, B L RE BT R, E— e PN M A AL BB s 5 AR S R E B RE

F6 HEFX S THAMENER

A t 8 RHE R S, 4 Wi
, Cem)
sk R
1855 37°40’ 118°44' 0.27
1934 37°58’ 118°58’ 1.60
1968 37°59’ 118°58" 1.43
1984 38°00’ 118°58’ 1.88

1) shis#%,1992, B RER 0= AMETNEARELE SHFHNRARRIH ),
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‘N ' N .
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52' 52' |
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c 20 d
37012' 1 1 1 W I 1 1 1 1 1 1 1 37912' 1 1 1 1 i 1 1 1 1 1 1 1 :
118°10" 18' 26' 34' 42' 50' 58'119°6'14' 22" 3¢’ 119£33 118°10'18' 26' 34' 42 50' 58'119°6'14' 22" 30' 11%«:38'
B3 EREA=ANMIERX S: S#ENREEHNLE
a. 1855 4F; b. 1934 45 c. 1968 ;3 d. 1984 FE(E4R)
IR A Lo

XEMAEN, RERS WHEEZRER 1 ISNSRCHELEE, HRM THA
WAL BEMZTHAL M, RENVEENES, RENFEEZR, XEERBTRZEVHER
FEEX BRI R, BT EERESEMBEENE R,

3.5, EMREH T/

ME 3R 6 FILNEH, E—BEER, RE=ZAMNE S, TH R ERMBM
S FEREREE R =ZAMOETMRMA, X—BHHERSEREENRNERS,S, T
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B4 BATTHEEGIR &S
— BA; - REC(FRD

I RAOAL B EE = A R, TEEE (1986) MIRIMEA D S, TMAREE
WA, AXREREHRBES TRAAE, NES S, TEANAEE, B2EE
1855 LIk, RAM A ER TRAZAMNWEIMATERENHE, EIXBALK S,
S EIRIE R EE R, N I ARREHERR S Ja BRE S B TR o

4. BRATTREBR BRI

REES (1995) BN AR LR S BB STE 0, ERR =SNG B8
W HEEE B S ER EhIX, A4 vili8 O 40 i s X AT KRR O Sh s i IR,
B4 E R s X BOAr & B AR R R E B =AM EmEN, FRTEZN—,
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AXRORETI AR (B 4) RBA, 1968 F(RIOFNR PR 1984 £ (BB
BDRRR AR ED AT HEERELNEREE—B HTHEZ 1855 £511934
FRLWR TR, BOXBRTESERTEESLNRGELER, EMXT 1968 4251 1984
FRHREERSLNERO—BHREER, 1855 £f1 1934 FHHN LT A LR M
B 4 ATRAE T, 76 1855 48, KT RE Bl BB A T 120cm/s BRI AEH /N, )5,
BEE B = AR AT R, X—E &R S R AE B AR K, B ARG EBR
Wri o, RREE D AT H SR EHRX TS AN — D ERRT,

(=) & ®»

AXFIAZEBEEOREERTR T 1855 ELUEEH = HWNETHE
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A NUMERICAL STUDY ON THE EFFECT OF THE
CHANGES OF THE HUANGHE RIVER ESTUARY
ON THE TIDAL WAVE IMOVEMENT IN
ITS ADJACENT SEA AREA*

Le Kentang, Liu Xingquan and Shi Jiuxin

(Instituze of Oceanology, Chinese Academy of Sciences)

ABSTRACT

A numerical 2D model for tidal movement was used to study the effect of
changes of the Huanghe River Estuary (HRE) on the tidal wave movement in its
adjacent sea area. Historical data showed that in modern times the Huanghe River
Delta (HRD) had silted up forward by 2530.4 km? during 1855 to 1984. Due to the
unceasing changes of the HRE in the past 100-odd years, it has been developing
and changing. The behavior of the current field off the HRD has also been varying.
The main features of the tidal wave movement variations in the Bohai Sea are as
follows. (1) The regular diurnal tide region off the HRD was the biggest in 1855
but has been gradually decreasing and moving northeastward since then. (2) The
amphidromic point locations of constituents M, and S, and their corresponding am-
plitudes off the Wuhaozhuang vary as the HRD develops, so that the distances be-
tween the coast and the amphidromic points become shorter and shorter and their
amplitudes become bigger and bigger. (3) The high speed region off the HRD,
where maximum tidal current speed can be greater than 120cm/s, varies with the

development of the HRD. The extent and speed have been getting bigger and bigger
gradually since 1855.

* Contribution No. 2321 from Institute of Oceanology, Chinese Academy of Sciences.



