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Abstract

In order to understand the tidal, current and sediment characteristics of the nearshore tidal of
Tianjiao Mountain in Huludao, a quasi-harmonic analysis method was used to statistically analyze
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the measured data during the spring tide period in November 2020. The results indicate characte-
ristics parameters of the tidal, current, and sediment. The investigation area exhibits regular se-
midiurnal tides, with two high tides and two low tides occurring each day. The tidal currents in the
Tianjiao Mountain area show certain regularity in both time and space. The overall flow pattern is
characterized by regular semidiurnal currents, with a predominant NE-SW reciprocating flow. The
hydrological characteristics of the investigation area have undergone significant changes, which
are influenced by the coastline, topography, and human activities.

Keywords

Tianjiao Mountain, Marine Hydrological Characteristics, Quasi-Harmonic Analysis

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B P T T RISV R S R X, JEARAAUS LK, ARARERIN, PEE2LE, R I RS,
WK R 2 0 R, PERIEE R, BERAT - E RS E REF M E By . HRgK
FE79 303.49 km, HEHIREL 104.65 kmy AN T/F2E 198.84 km. FHit, KA LR &8P B IR,
FLAR B AN TG 5050 590 o A A DX IR G (1) [ SRR i M, o S 2 o R R RN R 2 [X e S ) SR R R TR
Uss MeAh, AR Xy B LR - S R - MR - MRS R[], RO — AR E AR
WK, WIEAMZR, 3 HKEE 10m LA E, F57K% 3.5 m [2].

ARk, LT R B TARIUH AW &, SRR NNBER. IRAZ S R 2 g ™ 8,
N TR G, WGk R IR E IR, e iR, A R4, MRS AESIaE L
B, AP ES, "R RPAMBE: kAT N ER, EISmAKERLD, 1991~2015
SRS U I AL N4 50.67 km®, KIILUR H TREX LR IMIE DU E, B, Bk, AR Lk
G, BIREE RIS . N LEIEESCR TSR R G, BRI R SR R R, RS
REIRAL, PAEEEAL . TRUREIR, XGRS BT EAIR[3]. TR E — L X T e 1 DAVR SRR
A BRI R A B R TR (4], Wk PR Hh ) BT R R s R B TR, 7RI F AR AR S
RGFFEMTEOUT, EOMEMIRE, BRI, (R R DA . ke T ) 1 2

DR LG T SR A L i 3 0 37 0 0 V0 R AR AF 0% B B2 A O R R RO R B R4 T B 2, i X
B B S BERE AT 4 2010 A FTSEIN RN ST [6] [7], AT Z X6 1236 38080 I 80 J0 R . 1) B A
e PRI, ARSCHUFI T 2020 542 1855 00 I BRI = 8 IR A L Vg 3 R 07 O S e v R L it
ITEAR G b, S8 AATTRE 75 5 R A L RS R K SO BER G AR o IR X E I T J it T
TR WUERIA . WA KPR R 55 B A MR E AL L.

2. FRPKIR

Hes ORI T R SO FEAIE R BT rh 0T 2020 SRAZEAEH P i R A L AT MR 7K SO
BIH . TUH AT T WIS 1 AR RIS 9 A, LI [R] B R RACER LA 1, Ay R
K.
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Table 1. Information of hydrological observation in Tianjiao Mountain sea area
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Figure 1. The distribution of hydrological observation station in Tianjiao Mountain sea area
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Table 2. Characteristics value of short-term tide station
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Table 3. Tide harmonic calculation of short-term tide station

3. FEHAN RS AR E R

5 53] IR B
1 Ql 4.43 266.40
2 0O1 25.10 309.41
3 MSF 0.02 146.29
4 K1 24.21 322.88
5 N2 17.48 250.56
6 M2 7431 270.86
7 S2 29.13 315.44
8 2Q1 0.13 144.58
9 NO1 1.44 325.37
10 b 1.32 268.14
11 001 0.35 294.17
12 EAT2 0.62 212.14
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Figure 2. Distribution of average current vertically at observed stations during springtides

2. KRNI uE E L P e R R ERE

. S1 S X R . S2 SRR
6 sooms 6 s0oms
4 4

‘. \y B R

3 S E N

£ K . \ =l A M ?7\
’ R \ N . S .
4 4
T teeraag-ce~ox T feeraegg-eoroc

15 [E)/h I fa/h
S4 S X S5 SHBLHEHIERE

30cmis 30cmis
= —

I fir/m
.
%
7%
N\~
-
ifir/m

- ™ o~ o = -
IR = b

I E)/h

o~ o= ®
R

I [/h

- ® o~ o =

S8 uii i it K A

S7 il ) R AR P

30cmis

/
/ |
N

Wm

mmmmmmmm

bbb ae e
P

I fil/h

W fi/m
& A M o N 2 O ®

iLm

S A b o N & O ®

/m
S A S o v A& 0 ®

3 il MR K )
30cmis
=2
VD7
. \
. T
A 4 /\/}
' y
TeerteggT o P ~oC
I E)/R
6 st it} LK A%
300"7\/5
[ 7 % 7
lad
N
I /R
S9 s MK A
30 mis.
Z \\\R /xky
teereg QT e =

Figure 3. Relationship of average current vertically and tide at observed stations during spring tides
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Table 4. The type parameter of tidal current at observed stations

= 4. BMSEERAEB R

A A xKEZE 0.6H K2
Sl 0.27 0.34 0.32
S2 0.28 0.35 0.23
S3 0.24 0.23 0.22
S4 0.28 0.28 0.09
S5 0.39 0.39 0.24
S6 0.26 0.15 0.20
S7 0.38 0.36 0.34
S8 0.24 0.31 0.33
S9 0.31 0.30 0.31

I s A BERAME RN, W DMER K RIZEHE RN RFET, 2
W, BT FEMSE, AR 2
K|[EHOR, WeFrpaUleE, |K| B, ERRKERBREZE2].

FER. KE@EET 0~1 21,

K| =1, St

K|=0M, WERAMECDY B, WKL BRI, Sy
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Table 5. Statistical table of sub-tide M, ellipticity at observed stations

= 5. BUMuh M, 5 BRI E R g TR

L xE2 0.6 H JEZ
S1 0.17 0.14 0.11
S2 0.64 0.59 0.56
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S6 0.07 0.03 0.11
S7 0.16 0.11 0.19
S8 0.09 0.04 0.08
S9 0.14 0.16 0.10
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Table 6. The residual current at observed stations during the spring tide
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L (cm/s) VRIE(%) L (cm/s) FRI(%) L (cm/s) VRIE(%)
S1 2.4 3054 2.8 311.7 3.7 332.1
S2 3.5 200.4 4.7 210.7 33 222.4
S3 9.1 125.1 8.7 127.3 8.8 119.2
S4 1.5 253.6 2.1 251 1.3 257.2
S5 4.6 217.1 4.7 234.7 3.7 2274
S6 9.7 3232 9.2 318.7 9.0 327.4
S7 1.4 70.1 0.5 54.7 1.4 41.7
S8 3.7 150.4 6.7 137.1 4.7 157.4
S9 12.1 323.5 10.7 348.4 10.2 353.8
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Figure 4. Distribution of the average sediment content vertically at observed stations during the spring tide
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