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Fig.1 The locations of observation station
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Fig.2 The velocity direction and rose of vertical average current at Station S1,82,and S3, 2009-06-17—26
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BEAR GASENLEHRRBEHATESEBRENA OO, AR XA BR SE A, 20
HWWEHER. X FEE SR, S, HYER L RFEBRTIRSERRE. 46 B3 AN i
MEMES, BREUELEEMBERE. ¥F O0L,K, ,M,,S, 4 MEEABFE,BE SL 34 B 48H O, KDk
FEBRFRSENS  HABSWSAMEEIIARSERTISE, BARE HW B %K 8 M, A1 MS,
LA BRFARSE BB TFRAKSPWELEBRTINGHEA R, TULEREERNATERTILSENSG
R MHEBSWRBNER, —BEEHRAEKR. BRCLIDOBRARE 3 M FERH N HRXER
MikF 5.8 em/s, FZ 5.2 em/s, MIKEWE 4.3 em/s. B .HFHJR 3 ERANEASEIH KR TFIASE. BO
B S2 ¥R BN T S 3, RBF X 5.3 em/s, FEFIRZ A HIH 4.1 ecm/s F1 2.7 em/s, ZIFHF ZRM
HAGBRFRASE. B HDORRMR/D  HEEREHK 3.6 em/s, FEN 2.8 eom/s, JRER S UHE
L9 em/s, FERMANLSEBRTRASE, 5 S28i—F. SI&BERMY MR TE 3, T S2 #1 S3 3

TR AR 1 2R .
F1 81,2 S3HBREMNEH
Table 1 Harmonic constants of tidal current at Station S1

WOk & VR 0 E A KR

fi B B Ho 80, Hg, 8K, Hy, &wm, Hs, 8&s, Hy, &v, Hys, gms, /emes!
=2 K 5 21 6 67 34 208 12 257 8 185 5 234 —5.6
2 it 6 3 8 49 28 49 9 98 15 270 9 319 1.4

s1 K 3 1 4 47 33 210 11 259 7 187 5 236 —5.0
2 it 4 44 5 90 23 39 8 88 8 293 5 342 —1.4
KB AR 2 346 3 32 33 209 11 258 6 160 4 209 —4.1
2 it 4 52 5 98 20 25 7 74 5 305 3 354 —3.2
=2 K 8 19 11 65 69 213 23 262 19 244 12 293 1.3
2 it 3 281 5 327 18 44 6 93 4 224 2 273 —5.2

2 K 6 25 8 71 68 214 23 263 17 244 11 293 1.3
2 it 2 245 3 291 12 23 4 72 5 244 3 293 —3.9
KB AR 4 33 6 79 55 212 19 262 13 242 8 292 1.5
2 it 2 236 3 282 6 15 2 64 5 256 3 305 —2.3
=2 K 3 70 4 116 32 244 11 293 4 210 3 259 1.1
2 it 2 327 3 13 14 56 5 105 8 326 5 15 —3.5

3 K 4 39 5 85 32 235 11 284 6 249 4 298 0.4
2 it 2 358 3 44 7 356 3 45 7 301 4 350 —2.8
KB AR 4 57 6 103 29 261 10 310 8 311 5 0 0.6
2 it 2 20 2 66 7 14 2 63 5 334 3 23 —1.9
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B AT — B E 4 ST B 3 WU 6 A ETAW O, Ky, M, S, , M, , MS, KWl Fiif E 5
%03k 24, FEM AWM B R T B R BRAT . T 3 WK R F= (W, +
Wo,)/ W, UV RT85] : S1.52 A1 S3 8540 $1 0.30,0. 23 1 0. 23, YA P M BUR FIE AL B WK . 3 sk
510 M, 48 T 2R S2 0 M, W K S T34 68. 77 em/s, st M B BA AT RETIE = 1. 20,
1. 23Ws, + Wi, +Wo, 00, 18 s 00383 2 Bk 7 B Y T B 76 70~ 170 em/s 2 1, 36k ST 3% 102
em/s »S2 8K 171 em/s, S3 2% 74 em/s. 3 WS F WM B 31 S5 B HOE T 0, BB LA A
B S 14 0 S R ) 5 1 (S 9D 2B 3 0 — 0. 2 CVED » A el 0 ML B e I
B S0 5 1 1 (S2 B R 3 2 0, B R 2 T e R 5 A1 (S3 ) A B 33 0. LCIE D) » A 0 o B it
G WA R R S . L B I MR A R LA SV S Y8 A B L R 9 41 B 4 3 e
EHHE 9 0 AN AL B S ARSI & . BB — M G= (W, +Wass)) /Wiy, U0 K /ME 4
B YK 400 B R R T IS O3 47 ST BT A8 R B G fH7E S1.S2 A1 S3 3642 HIH 0. 56,0. 4510, 37, %
B ST 3 ek 3 0 L A3 5 RO 0 B R K R B T ST 3/ AR VR Y SRR B

x2 SIWBAHEER

Table 2 Tidal current ellipse elements at Station S1

WA %
KB AW BT BB RARBENA  BAFR  WRER
Jem e s Jem e s i /h /°

o} 7.5 1.2 —0.2 8.7 37.8
K 10.4 1.6 —0.2 11.3 37.8

= M, 43.5 7.8 —0.2 9.3 308. 8

B S 14.8 2.6 —0.2 10.8 308.8 o
M, 14.8 7.8 0.5 9.5 183.7
MS, 9.5 5.0 0.5 10.3 183.7
o} 4.5 1.6 0.4 10.3 29.9
K 6.2 2.2 0.4 13.2 29.9

o M, 10.3 2.9 —0.1 9.1 305. 2

B Sy 13.7 1.0 —0.1 10.7 305. 2 o3
M, 8.4 6.3 0.7 10.4 144.5
MS, 5.4 4.0 0.7 8.2 324.5
O 4.1 1.9 0.5 11.1 15.8
K 5.7 2.7 0.5 14.0 15.8

e M, 39.1 1.3 0.0 9.0 301.1

B S 13.3 0.4 0.0 10.6 301.1 o2
M, 7.8 2.5 0.3 10.5 129.9
MS, 5.1 1.6 0.3 8.2 309. 9
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Table 3 Tidal current ellipse elements at Station S2

HRBEER
* B 5 W BA A BNLE BARRENA  BAHH WAL
Jem e 71 Jem e s e /h /
O 7.9 3.3 —0.4 9.5 94.1
Ky 11.0 4.6 —0.4 12.5 94.1
= M, 71.2 3.2 0.0 110 284.2 o3
2 S 24.2 11 0.0 10.7 284.2
M, 19.5 1.2 —0.1 9.1 260.3
MS, 12.5 0.8 —0.1 9.9 260.3
O 6.3 1.4 —0.2 10.0 106.4
Ky 8.8 1.9 —0.2 12,9 106.4
T M, 69.2 2.3 0.0 9.2 280.0 o2
=} S 23.5 0.8 0.0 10.8 280.0
M, 18.3 0.0 0.0 9.1 253.5
MS, 11.7 0.0 0.0 9.9 253.5
O 1.7 0.8 —0.2 10.7 116.5
K, 6.5 11 —0.2 13.6 116.5
I3 M, 55.6 1.9 0.0 9.1 276.1 o2
=} S 18.9 0.6 0.0 10.7 276.1
M, 14.3 11 0.1 9.1 249.5
MS; 9.1 0.7 0.1 9.9 249.5
x4 SIHHRHEEER
Table 4 Tidal current ellipse elements at Station S3
HRBEER
X B o W BRWE /PR BRWRENR BRI WIFLAE B
Jem e s 1 Jem e s71 il /h /°
O 3.1 2.2 —0.7 14.2 112.2
K, 1.2 3.1 —0.7 16.8 112.2
= M, 35.1 1.8 0.1 10.7 293.8
2 S, 11.9 0.6 0.1 1.7 293.8 o2
M, 8.0 3.5 0.4 106 164.1
MS, 5.1 2.2 0.4 8.4 344.1
O 4.3 1.3 —0.3 10.2 65. 1
K, 6.0 1.8 —0.3 13.1 65. 1
Hh M, 32.3 6.3 0.2 9.9 277.0
2 S 11.0 2.1 0.2 11.4 277.0 o2
M, 8.5 4.1 0.5 9.7 222.2
MS, 5.4 2.6 0.5 10.5 222.2
O 1.4 0.9 —0.2 118 71.9
K, 6.0 1.3 —0.2 14.6 71.9
I M, 29.4 6.1 0.2 10.7 275.3
B Sz 10.0 2.1 0.2 12.3 275.3 o3
M, 9.5 1.7 0.2 10.4 239.2
MS, 6.1 11 0.2 8.1 59.2
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FILE > —FASNE B B 5

BV IR 2 B R L, TR EEL o Mo B iR AR SRR SR . M ¥
WA 3 MK RRBZHEMBR, REREBR /D . M, 20 B R & KRB LE 35~70 em/s Z ], FHH7E S2 ¥
KEBRRKRERED 70 cm/s ,JRE M BRATEA BN, 536 52 B K FE J 1 33 PLV 1 w3k o 3, B
ST 3WHER R 3 ZH M, B AR 25 B o A 3 TR A O e AR B A T AR, R R R ¥
B » ZE AR SRR, 3 2 ph T VR R AR 11 PR Xe 0 O R R e BT BT o B S P 0 ARG IR B R B B N A
DB 7K BRI 0 R ) B A B A5 5 TG B 925 11 A 1) i O 948 i A2 [ 5 ¥ P AR 1A A R, K IR R
AR R B O A A R R E AR K, AR MR
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Fig.3 M, tidal current ellipses at surface, middle, bottom layers of 3 stations
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TREGHARRDE—RA AR 2 MEEBAT TREE S~4 KERE, IEVEHR 3~4 RIEHE.
AU FEA BN E A8 O B SME S1.S2 A0 S3 B A B KR o i B 5T B R A s i e A AR AL LR
EERERKER.,

He 3 b fr vty 2 v B8R B BN 18] P 90 72 2K IR D vl AR T 1> BT AR B LR B U B B0 N TR 50 T
(B O. BB BN B A KB, KRS UEB/N, RKRA B 60 mg/L, A HEK (ST 342 F 0 7 i
I, ERK KB EERARERNKERT . B NESERR WREE, SUTEKE P RIR S8 I Bk
BIRRZBEVLRYGN 0D, BRI GRS, SEBV R0 FERMB/D, Tt P FUERE, By
FFTHE PRV R A AR PRUTARTE M 11 J 30T T 95K 380 0 s Xk s 23 0 B KT K B R Sh A T TRAE AR A » o4t B 3
A KR S R IR TR R AR SRBEAE AT, IR L6 U Ak B0 U8 > ¥ BE 38 K 5 48 11 &b (S2 36) N F 3 I R B K Y
AER, XMEY R, FKERH TZEATE O EEREYEE, B8 OREBENIERT KREER
R AR YD FO3R VD B8 ) HR IR , (H R AR BOR K MK IR IRER A vh B E T ¥ 0 3R 2R s VA A , T R
VLAY 40 UL 2 B E pifozs Bl b4, B I, GBS B R AR A KR BV 8, 8 O Ab kAR o i By
FEEBNBIBYHEERE BB 2B (S WD ERRNEBHSN HERTSDESBNESE.
RXRBN BN TUERE . B HBRESFRES RSN LR AE O S BRI ZERN G
AL X URABRMBEANBD RN RZALIBERER. SWSVRTE2 h WM 2~4 MEHE, BT
T H B S AR I B S SV B W B B A MR AT S Y B IS E R A 5 B RS
MR, RGN TV ENEERAL, — SR ARZIAREEVEH/DIIK.
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Fig.4 Isograms of suspended sediment concentration at individual stations
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Fig. 5 Vertical average suspended sediment concentration in relation to average velocity

and water depth at individual stations
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x5 ZNEPEMARRDERIIR

Table 5 Statistics of the suspended sediment concentration and sediment discharge

% W % 3
K :Fjjgf% LTIV BASVE BERVE BYPHTE LTIV BASVE BRRVE KPR
B/mg.L"' /mg+.L7" /kgem™! / B/mg.L7" /mg:L7" /kgem™! /
S1 4.6 4.3 12.1 109.9 153.0 6.8 30.3 150.7 300.5
S2 28.5 5.3 31.5 240.0 202.2 2.9 13.5 208.0 323.7
S3 33.3 4.2 17.1 151. 9 221.2 4.5 17.8 229.6 309.7
4% B

BB AR LB B BRRESATEAFRNOR IR, SR EEEY B PR GEE
fir, 20 B A M5 KO P T, VR B R R AR . R KON e R AR EE R BN
N BT LS ST B B R . WA A R B AT R R R B O A EE . BoKe SRR A DR
S J5 i O R B T ORI SRR AR . R B I B A N R
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HXMRE. BORYEELFTUERNK, XSBRILRDEEE DA, BANSIEN T TR SESF -2
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PO s VB T R /N » 0o K X LR B R A A TR A T BN B P LA RV I 8. 1 DK ARE s . ik
BV E NS PR BRKE, KT R AT R, B 75 10 6 79 1 5 B 1 P 3 b ok sk I 3 3
15, ¥R VLR P A BB A /- B, R T BRI S KR RER R P EE R .
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Tidal Current Dynamic Characteristic and Its Relation With
Suspended Sediment Concentration in Jiaozhou Bay

CHEN Bin'*%, ZHANG Yong"?, LIU Jian"®* ,KONG Xiang-huai'?
(1. Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology, Ministry of Land and Resources,
Qingdao 266071, China; 2. Key Laboratory of Marine Sedimentology & Environmental Geology, SOA,
Qingdao 266061, China; 3. Qingdao Institute of Marine Geology, Qingdao 266071, China)

Abstract: Based on the observation data of suspended sediment concentration (SSC), current velocity and
direction in Jaozhou Bay, the tidal current characteristics were analyzed by applying the tidal current quasi-
harmonic method for short-term data, Combining SSC data, the dynamics relation between SSC and the
tidal current was also discussed. The results show that the tidal current in the studied area is classified as
regular semidiurnal tidal current. The east component of semidiurnal current is generally stronger than the
north one. The tidal current is mainly the rectilinear with Slight rotation of flow. At flood tide,the tidal
current is in the direction of west, and at ebb tide, the current is in the direction of east. As the alternation
of the flood and ebb tide and the change of velocity, the SSC shows obvious cyclical changes. The peak of
SSC corresponds with the characteristics of regular semidiurnal tidal current, and almost every peak of
flow corresponds to a peak of SSC. The SSC is related to the tidal current during a tide, and the maximum
concentration appears when the current maximum velocity has reached. The velocity and sediment dis-
charge at the entrance of Jiaozhou Bay is largest, and the sediment discharge of the flood tide is larger than
that of the ebb tide. The direction of sediment transport is west.

Key words: Jiaozhou Bay; tidal current; suspended sediment concentration; sediment discharge
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