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Abstract; Based on the survey data of surface sediments in Shandong coastal waters, the temporal
and spatial variation characteristics of sediment granularity and its influencing factors were ana-
lyzed. The results showed that in 2020, the grain size of surface sediments in Shandong coastal
waters gradually decreased from shore to sea, and silt content was the highest, with an average
of 66.45% , sand content was the second, with an average of 26.78% , clay content was lower,
with an average of 6.77%. There were significant differences in the spatial distribution of

sediment grain fractions, including silty sand, sandy silty sand, silty sand and sand, and silty
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sand was dominant, accounting for 61.9% of the survey site. From 2016 to 2020, an overall

coarsening trend of surface sediments in Shandong coastal waters was detected. And the trend

was more obvious in the coastal waters of Rizhao, Qingdao, Weifang and Binzhou, followed by

Dongying, and the lowest in Yantai and Weihai. The main influencing factors of the temporal and

spatial characteristics of sediment granularity include provenance, regional hydrodynamic condi-

tions (such as the Bohai Sea Current, Yellow Sea Current, Shandong Coastal Current, etc.), and

coastal engineering construction, and furthermore, the specific influencing mechanism still needs

further investigation and research. The research results could provide a reference for the analysis

of changes in sediment types and the protection and utilization of coastal zones in the coastal wa-

ters of Shandong Province.
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factor, Shandong Province

0 55

TURR PR 3 2 1 3 0 AR SR 358 F 5% 104) i iy 9% k) 22
— TR s DU o S R i A
TULFR Y W U8 K 3 ) ¥R 85 R i BE RS A R B A
B WA ER LU YR R AE R F6 AR T
TR IR DR PR R 43 DU RR W iz 78 5 2K K
T S A A K 7 IR DX 3 Y A A5 A 56 I T DR B
BERRGT B T OB R R P45 AR 3 R A 4R R
SCETE TRl ZR AN BF GRS DA kL B A A L R VD
B AT LA SRR AR 1 32 20 W) o R U b OB 2% K
VR A R 2 s BRI R R TR A R B
Ik S8 )05 AN IK Bl 3 S5 A o T 43 A B 5 TTURR PR 8
FYAR N OC & . A B IIR X,

AT IE 22 B A T/ RO X8, 52 4% 1 b
M I R e S TR R B I SR R . I AR AR I R
TSR T I L G O R R I W e S s A
2 KB I I BR R 5 2%, B A G TR 2R BRIk
Ao e R ARG LA 1L AR AR T T R B DR
Py A R FER A3 BT T DO R B Y e 7S AR Ak
FRAE S5 e PR 22, A0 58 2R AT DA L 7R A O R
R A AR AL 43 T LI T TR AR RO A R 2
EI L EMIF MG PS5 2%

1 MBS I
1.1 AERBESHA

P BT E] 2020 4F 8 A (A BE AR L R H T 5 4F

R AR R 5 R A U 3. Ll AR AR T RV 3 M A

7 i BEAR SR L AT Ll PR SR 2 M L 28 O M R T HR Ak
PEA SN, M A B 136 A ulifiL
1.2 AESWSTENRFZE

DURR YRR 5 SR 48 | b BEFN 43 1 49 422 B 7 0
ML) (GB/T12763—2007) 47,

L RE 43 BT A8 T O RL BE A (LS — 909 , B i R 56
SEs D BEAT L ALAS I B E ] 0.02~2 000 pm, 23 AT
wELT2%,

L E 43 BT 19 R 8 s o SR T JE 88 R PR AR TR AR I
TR ZARUE  HAN R 5 2 40 R R+ (Y, <4 pm) |
AP (T,4~63 pm) P (S,63~2000 pm) BEA (G,
2~256 mm) A H (R, =256 mm) ; 4335 Al iy 4 %
FH WA 78 50 B W oRL BE = A1 3 2845 (GB/T12763 —
2007) ,

2 AL

2020 47, IR 48 3T 2 0 380 3R 2 OB ok A% R ik
5P R ) T O WA N R e, o B D R
Bl N 0% ~93.51% ., 1 (66.45+20.98) %,
(B X (350 960) 240 A 7E AL 8 L AR B 7 2 1 T
MBI 6 L B I R R S IR, A
0% ~ 100%, F ¥ (26. 78 &+ 24. 17) %, & {8 X
(>>50%6) F 43 A7 A6 N VS 7R 1 35 30 52 Vi 388, 358 40 43
A FE B VS A B A RN TV AR O R v e B S i
B 5 R 0% ~24.95% , 3 (6.7745.42) %6, 43
Ay R 35 By 00 FE AR — 05 8 A VA A B R

OB 43 25 Ml i 44 19 25 R |7 L 2020 4R 24 11T



513

HY I 55 < L 2R A8 30 5 T B AR A 26 10 R A Ak R 3 79

TR A by ML B0 40 G0 45 - 0 by b B b L D BT A 120 A
Wb 4 B, LUk b R 32, 3k 83 A, o U8 A b A7 Y
61.9% , EEAARTEI G JEE . H IR N P8 &R
B AR AGER T R v B O B b, 3R 27 A, R
Al ALY 20.1 %6 o 3553 A 18 3 M T v S i B A H
R 8 3B 4330 e e 3 PO R D D, 3k 18 A,
A7 A A Y 13,4 %6, 3 AN AR TE BV SN
IR T BBV RD 3L 6 AN, R A WA Y 4.5 %, EEY
A1 TE M 15 2R e F T

DU B AE /0 A 10 oL b | b Ry 0 R0 1 3
B, Hp, B ab Uiy Lok b £, F 1 & &
R 79.92 % 1P A AP 2 VLAY RO D OF 3 B D
57.54 % P&l 37.72 % s b RS DT
PSS 5 il 61.62 %0 B3 & i 37,17 %05
WARTRY LA Jy £ P &R 91.87% (K D,

K1 2200 FLEL R EEHRENTRYNEASE
R & ®/ %
TR A
i bRy it
b 10.95 79.92 9.13
b A i 37.72 57.54 4.74
b ot b 61.62 37.17 1.21
w 91.87 8.13 0

UL 5 AR AL R R AR AR AT R R )R DL
PR F 0 8 AR b 3 A R D BT
BRI BUML L Y R B o BB LA L
TR A R T R R DU LA R S o L R E
R Z M0 5 F R LA R B e AR (P D)

3 e
BT HE W, 1 2 52 ) 1 2R A O A e DT AR
2 1 R DR 2, R U R A A S L e TR

AL S PR B B PR TR L ARURE 2 T s 2=
5 K X A SE Y T ) 1 3 Ak 9T A o R o SR 1) A e 25
Wy A AT 5 U SR AR O 5 B0l AR A AT R 9 SR T
PP 52 Hh T J5* 1) 8 965 28 /N Y A 3

KLY 2 o0 DUAR ) fie S A 1O 21 mURRAE , £ 82
PR A TTRER I (0 52 0 LR A R R 3 M
IS ) = U A0 U8 U0 R IR D, W IR e
AR vP 7 SR TR B ) NV B T 9 B8, B2 B A

20204F
20194
2248 20184F
20174
20164

20202

seeqy 2019

B 20184F
20174
20164

20204F
20194F
A 20184F
20174F
20164

zozog

2019

i 20184
20174F
20164

20204F
g 20194
20184F
20174F
20164F

X bk

zozog

St 2019

i 20184F
20174
20164F

s 20204
20194
20174

zozog

2019

HIR 20184F
20174
20164F

20 40 60 80
AL /%
wEE, mfy, mg; wFiL

13T 5 AR I AR A 3T 5 i STU AR s 2 3 AR AR B0

o
o
S

YRR AT R AR AR L A 3 M
LT IT R T R R VLR R A o PR B L
B RD L DX ST AR R R R AT B 32 ) TR T
b a5z P T D0 RSl O AR R T i
VAL 5 T e PN Y S AT U S R B SR 3 A A
2 B VD R B AW S AT
AT YD R 2 LA L O PR R AR R
T I 2 VB S8 T AR R 2 4y 5t B B — D SOk 1
— B RD A B 3 A R e L 5 T USRS 0 I R
DURR KL o AE B iz B A O B T 45 2R — 2. R T
i AR IT R TR X B S2 W IR S R A,
L R TIR IE2 N AL I 1= | AL | B N9
AT U S R O D UL L 5 A A X L
o R SR DU RL I 0 A R AR S 45 2R — B R T
AU BT B U AT K AT 2R R R U R R IR
AR B AR I, BB 2 TR B R
W T R O TR R (D B AN Oy
WML, 5 HEBLAE Y X T S L R I AR )2 DR



80 e TT 54 B

2022 4

PR RFAEDF SE 8 R — 30 B S T 5 1 i iR
IR BI 7 58 JEE 1) K TR 1) 3 S A 0K . O
TR Y 2K E B LW O P O L 5 I
ARl e T 2 B R R A £ 3 A 45 R —
S0 R EOR N B IR A . H I R
SRMYE B D IR B0 RO D, 32 SRR T I A i
Wy BRI B b A R LA T 2016 A X
H REGE T 3 S22 DUR W) R BE 5 A (9 F 5 45 2R CGiP o 32
ZIEAD I A — 2, JFUA AT A AR TR 1 K
B3 A% P55 5 SO B i AR R DO B 08
et

AT IR 4 3 T SR ) TR ) R A
BRI R B 3, 2 MR [ il 5 17 AT O O L2 6
A G ) B G WE 5, 400 20 A I8 1 2 DA Dy 3 A
KA U (6107 0k 6 o DA RO 7 4 2 T U 7
T TE S S0 AR T B AORLAE T 53 A Bl LR
I AR KR ) AR BT AT B A
FHEGID 7 9 11 0 32 B8 11 5 T 4 00T 2 s 11 Ol X
PRI B 1 BN A HEDT AF /N O A TR Y
SR IRVCHE DA R D B AR S 0 i kAR K B
3 R e Vb T 2l 2 R e S i TR
RRRCAU SRR AS: & VS 222 S SR RN & 2
S U S ARG
4 Hhig

(1)2020 4F, 1 R 44 1T /5 ¥ 38 % 2 U AR W R A2
SR B p AT R ) 28 VR 34 T AR /NI B e rp, R b
i, T 66.45 % s IR Z, 1 26.78%0 5 b
+ E R 6.77% . TR A [RDRL R 41 4 B
AW A ) o A 22 Ak, LB o E, I
61.9% s Hoyk b M A0, 4 b 20.1 %05 BRI R 1P
BEab, b 13.4 %0 s Wb de b, i bk 4.5% .

(2)2016-—2020 4, Ll 75 48 3T 5 ¥ 3 2% 2 D0 AR
Pk SR AL R G, o, B IR OF S DT
VM T 5 T R R TR LA G S I L AR E
R Z M 0 A A AR JE IR

(3) I 2R 48 30 5 Vi 3T B A O B ) B 28 R A
BEZ WA X K B T S A CAn T RV T A
AR A4S Y R i A5 A DR 3R 4 o, EL AR A 5% o L AT
WA 540 I R TR R

A

Yk B AL A B R R

&% ik

[1]
2]

[3]

[4]

[5]

L6]

(7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

A RAE . o P DDA 2 (M. BBt PR AL, 2006.
TR 225, BT, S, J0 A 3R )2 VU R BE 4 A R AE
Ko G S5 5 SCLY ] T v 4 055 5 DU 20 S, 2012, 32(5): 35
—42.
CHENG P, GAO S, BOKUNIEWICZ H. Net sediment trans-
port patterns over the Bohai Strait based on grain size trend a-
nalysis[ ] ]. Estuarine, Coastal and Shelf Science, 2004 (2),
60: 203—212.
XIANG R, YANG Z. SAITO Y. East Asia Winter Monsoon
changes inferred from environmentally sensitive grain — size
component records during the last 2300 years in mud area
southwest off Cheju Island, ECS[J]. Science in China: Series
D Earth Sciences, 2006, 49(6): 604—614.
2, AIRET, 2N, SE. L AR B A T R B R
O3 A Y 23 () 22 S K HE AR 27 3 SCLT ). W e 4 4, 2017, 39
(1): 64—75.
XIE, Phakot. FF8T. A5, WA OB R 2 ] 4y R M S
TC.TN f25 FA S AT L) ). M AR R 2, 2018, 37(1)
95—100, 150.
VRN, WdT, RIS, B WU g R BU AR LT ], i
HSWIE . 2002, 33(5): 553—561.

T, R, Hord, S JLH R 2 UKL BE 43 A R AE
B BCUUARER S 43 BT [0, WV 5 A . 2009, 40(5); 525—531.
TERRCS, VR4 . B0 AR i R R 22 OB KL BE 1) 2 ) A8 S 4
FELT]. S ARA B R 5 R4 24T, 2020, 15(4): 23—28.

Te UM, £, EEPE, S5, Wi i TR RL B R AE 1 b
BB, WP, 2010, 32(4): 139—147.

X, s TR R N 3NV A R I TR R A R A O
[D]. # & . b EWEFERY:, 2014,

KU, 22 H g, bk, LB ARES EE AL RZ IR

B AL R AR R HG DT BURR S ()], M 9 ot SO S 4 DU 40 M
2016, 36(5): 1—12.

IhIRLT . wha Bk, SCNIR, A oh i EOE R DU IR K i
FEARBEELT ], D PR R 2 R (AR B D . 2018, 48
(6): 96—101.

B, T, ZERNS, & T FE RGN R UB AL
BERFAE B UUAR S Jy R8T ()], 1 v b 0 5 56 DO 40 b T, 2019,
39(2); 70—78.

FEWE G, TREAME, R, B N T 3R 2 DT R RL B R AE I
HAOURERGELT]. ¥ PR BTRTHY . 2018, 34(9): 24—31.
TR, B, sk, IW/R4A B B ET R OB Y 09 ok
WY WO L] AR B iR, 1978, 2. 41—50.
RLBE, XA, BM, 5. HRIEHER)Z R YR ERIE S



513 HIH A & 55 < 1 2R 4 R T BT AR 26 B R AR A i 81

DORRBELT]. v [ 7 K2 24, 2016, 46(3) : 96—104. [19] Shoopk. skif, sl . 45, AR 4 30 1t i Ak 25 R 0 B 2B 1k
(187 M. HeJaml, Sie, &5, BACH W = £ I 232 DU i 25 ) FOMI. de st W WA, 2021

SRARRRAE L], V4 5 5 50 WU 42 M BT, 2016, 36(2): 49 [20] BRTH, Jad 22, B3] = A I 20 78 5 X0 36N 75 3k 3 AL R

—57. LR 9 M S [T, M EEA . 2002, 24(6): 104—111.

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISD

(P IE S 54 R PR IR BRI B 55 9k ) — A5 i e AL e X HY R A

TR N2k 2 M LA A 7 R T 5 2 R ) S () s ) S S L AR P T A AR R SR B R R T
itk & S eSS R R R IR R A KRG R NI R R YA T AL A . 7E R A P i i 3L ]
PR ERR o B <21 (20 U b 22 28 2 B ORI v 5 T Al B A RS D ke kL b TR R 2 5 A BRI TR IR
J5 B R —E AR R IR IR T 207 i S k. 7 SE 100 J 4R Z B, o [ RSP 4 25 2 B B 1 R
FRIGE A 0 ARG P B 2 5 2 BRI A TR B 5 SR — B R DU B b [ 2 AR 2 BRI VTR B 5T 7
TR A A4 o B R . BT % B 2 B MU AT .

AR A5 R AR G R U A s A [ A IR A [ 2 5 e BRI B G SR & L RN T K
FE 2 5 1 1] o 500 A Jms TR S R A T s 0k S BT A 4 o, S BRI A0 13 4 T e O 5 7 AT 7 0 BTy

ST . LU DA I R 0 9 A AR B0 A 6 2 0 5 R 5 4 R sy
A 10 R SO R B S /K BTG I R4 B 6 O 0 o
{5 RS 30 M fr 2 36 R 5 S o S A0 2 AR AR R 15 15— — B2 -

Him I T-R 86 8 ER

mE B BT B R HE B TWEE

B M B ER A I B LUV BE VR 5 1R (BB [ PR U R A D T 2 IR A 2 R LTI I 14 R oK O
R R AL, LI S A ek 2 B 2 AU AT 5 R (I SCRR ST 4% . SO R L b R IR S R e 0 H 4 R K
e a AR ERITE 0 Btk UR L B 25T R 0 RAT T BUA J7 ) 1 A L A8 QR AR ST 1 Ll M A
BUHTHE . AT S d i SR A AL AT 5 3 L AR A5 SRR L 0T A 18 SO R AR A A S R B R L S AR
FHABIT . RN RATE A T 55 B & R AT 58 b i 58 R BF SRR 5T 5t ch R AP SRl K T — L, PER PR LAl K, B
] B i) MU 5 I ) e 4 8 [5] Be 20 20 5 4 Bkvs BT 52 e I 1A 1 0908 g 4 N B BT 3 28 10 B3 L B0 48 K 3 3 1 % MR K47 1A it 11 0k
4 T I AF S 0 R L S Y T A LA R 4% e S Y P TE B R 1 3 2 R AT R UL R BR RS B W 2R AE .

A B H RS PR S S A ERVE TR RDE ST 5 T ) B B RS R RS DS A IT AR P R LR SRR B 5 A BRI PR B 58 3 A
[ PR B Y A W e A B L R A AR B . o RV 2 2o R DG TR — O 1) 3 3 1 SRR AR S % 5 3B SR AL B v 2 R R

ExaaE

@prrri

G R R 2 PSP T L AR R S R 0 R B R T 1 Ll 4 BRIV A BN TR
(FESS5£KEFEENEXSXLBRMEITER
1 27 M hk M B 7R 5 =X
LR A B®RA
HL g F Al
BEak s 2
Hi dik
I iy B At
PE S5 ARG IR A S S Sk 198 JG
Mt
BRANX

TS PN

H Ak < b 5T UE XK SR 8 S
TF P 2K < I 4 RS A R A )
TP ERAT : TAT #1047

T 010—62114471
MR B 4 A% - 100081
HATIKS :0200053709024907030





