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Application of geostatistical grain size trend analysis in the Luanhe River Subaqueous Delta
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Abstract: With the grain size data of 85 surface sediment samples collected from the Luanhe River Subaqueous Delta (LRSD), we studied the
sediment transportation trend using the geostatistical grain size trend analysis method (GSTA) in this paper. It is revealed that the semi-variance
value of mean grain size in a regular grid increases with distance until the distance reaches 0.09 decimal degree, while the irregular data shows
no such a correlation with distance. Thus, the decimal degree of 0.09 is chosen as the character distance for grain size trend analysis. It is further
revealed that the direction of the semi-variance is 55°, which is parallel to the tidal current, suggesting that the character distance is tide related.
Geostatistical GSTA result further indicates that the net sediment transport trend direction in the south area, where the water depth is less than
12 m, is in southwest, whereas that in the north area, where the depth is less than 12 m, is in west and southwest directions. In the area with
water depth between 12 and 15 m, the net sediment transport trend is in southwestern direction, roughly parallel to the coast line. In the area
under water depth more than 15 m, the net sediment transport trend is northwest in direction in the southern part, but southeast direction in the
northern part. The grain size net sediment transport trends mentioned above are similar to the field measured tidal current, residual current, and
sediment transport directions suggesting a tide predominated sediment transportation. However, relict sediments, wave, river and bedform are
more complex, which may give influences the grain size net sediment transport trend. The research results of the net sediment transport trend in
LRSD may reveal the influence of tidal current. However, for an explanation to relict sediments, further researches are required.
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206 YRR M J5 5 56 D0 20 b TR

2020 4F 8 A

JE, N Z 51 PR 5] AR AE TR T, VIR
W SRV TR 1979 4E 2 R RREE R B, JfF 2000
Sy N ST T NS S T K TR Z A1)
SZMR, AR T = A AR TR L WO R N sl
M2 T, dEARFERR UR A, 24038 B 2 B R &
3 1 DX R ot 4 ) 30 m/al!

2 ik

21 HEmMRE

2014 4F 10 H , I FH /N B4 =X HBORE #7838 7K
T =AU 85 K E VTR AR &, BURE K IR 3
ATE20m LA (& 1) o 5 A0 %5 >k H] HD5800N-
RTK 3£ B 8l 45 22 43 GPS & A%, ~F T 22 17 4 BE A
F 50 cm. FE S EUE S RV EAE T RE S A4S, IR A 0] 52
5 % A

22 ERMR

DR TAEAE B AR BE IR R 5 — i Ve i 5%
IR S RS = e . |k, iy 2~5¢
FE i F 8RR P, 43I 15 mL ZE487K . 15 mL
30% fY H,0, Fl 2 mL 1% (1) NaPOs, #t & 12h Ji Jii#i
DAPRH BR A LT Z 05, A S mL 5% L2, I #
BO2h IBR B85 Ba, WA AT =R Lk
EhAab3, WA Z S BRE SR T ALK, R
st 28 /0 DN R K, TR O ) (AR A 2 (BN B Ao
3%, RiAERFAE LR EE H (Y @ ARifE, FIFH McManus
FiER g =

23 ETHEITFHNEEEEER ST

Hb 458 T 27 AR i A A Oy BT T B
TAF IR . H—fk . FRIEPE B 5 s i H
B % d 2 R A A B R U220 (1) B ST
S5 = S AR A 0 DU ) R 4% S 8k 4T - T A
R Ab B, I AR5 Hh 2 2 S ) A5 () & 43 A6 1 DT
FRYuh A7, T A ] Wicoxon £ 5 T 46 56 S 46 46 A [
LA S B R ARHE P A T A4 (A T 5 4 A S At i 22
5o (2) 5y Mrid e JE B U AR Wk 42 2 50 0 25 (] AR
S, A EE R S ERBOCR, IS
B RFAEFE 25 o (3) 3% B Ar ok 42 1 i iz it #, 1
CB+l /Ml FB-. (4)3%F Gao Fl Collins F= 1, 3
Bk s B, (5) A Global Moran’s 175
] 8 11 ok A 36 hr A% i i e #4823 a) A A oG
PECY, X BT T AR B R AR i A e R A T )

24 PEASHNS

B2 o SR B A Y E AR BRAR, DS AR
G3 AT PR ECAE B B nT DL SRR R 21 43 D B ek g
T e R FR Z 10, Weibull 43 A pR 5CE A IR A
78 S8, MBIE S 73 4 . Poisson 73 Al L y 43 46 .
F 3 A F T 434 45 pR BCRAR 00 R Y H H B2, AR
s WF 5T X ARAT 1) 85 N HE b, FE—0.125~11.500 © Z.
(] AR AT 47 A HR0A X [R], FH] Weibull bR AT A BE
Ho 5

3 42

31 NMESEFEESSH

VTR = N 3R Z DU B AR 8 Ll 1.46~
6.91 @, FIEK 4.05 ©, 7k REGER K 0.39~2.96,
AR 1.92, R ASAEJEFE R -1.62~2.74, - 34 1H
h 148, AIER R 3 o WA (EE A 0.50~3.50, -
YA R 2.46. RZVURYIRAR S 80T 1404 (& 3)
S8, BRI i VD RN 1E T 1 M XA AR R DR
X, 43k R B /R 00 UL R X U R 4 40 vk R A, 3
ARWA PRI . DURRYITE 15 mSFIRE LI,
AHE VG A7 — 5 8 T T AR sy, B ibE 55 450
X 4 PRAFET AR E TR BIAY . 15 m DIREEA
RIS 22, A A S5 .

32 ETHHEITENNERHEEESN

R ARAT I (55 ) BE ) 43 A5 (0 3 467 (&1 4), AR SC
XTI 46 DURR W R AR 2 B0 AT 1 46 1) BB 47 1B R R
BE, R B 1k T AR AT 5 1A BB < 75 ™ bR A2 v
18RSI = A 5, R Wilcoxon 45 Bk AG 56 X6F
ARG MBS 2R TR (R D, 4581 E
B, LA 0.016°F1 0.015°A 47 {f = 1 114 47 1B &5 5 35 v
& Wilcoxon £F5 LA 56, & WA (1 117 J5 25088 25 5+ 4%
JIN, T LA 0.014° A 375 {1 - 42 10 4 1 45 S 5 s 4 5 o
25 SRR, AN R SIS . BRI, AR SCREBE Y A
{E 242800 0.015°, 25 [a) I 46 B 22 S A% R0 000 38 457 43 A
LK 4c,

Xof J5 e B A 5 R0 5B A S E R AR 43 S A
WG 2R (E 4b, d) o Z5REM, R
A B 14 20 5 22 (8 I 35 R 5 1 184 72 1k 4l Bl AL
(1l 4b) 5 A B2, BN 508 B4 2 Jr 22 18 0 B 3 BE 2 1Y)
O nG 3, JF AR B2 114 5 8 T A R
(&l 4d), HXFR 0y 22 F24H R 0.09°, BIHF5E X N TR



55 40 % 55 4 3] TR, . T HGE T BB AR i iz T R BT K R = A U Bk L 207

PR/ D 5y i F%L
119°12' . 119°18'  119°24'  119°30'  119°3¢'E  119°12'  119°18§' 119°24' 119°30'  119°36'E
39°30° S L o 39°30" -
N |2 7 R 65 N 57
4 &\
2
39°24'4 39024/ AT
45 -
oL i 15
390181 35 39018+ . I
0.9
25
39012k 15 39012L 03
W s
39°30" 39930 =
N 25 N '2.5
39024 15 39024/ r 1.5
0.5 0.5
39018 " 300181 A0
---- 0.5 0.5
oo p 4 JUPI) s = .»\%\‘\: _____,.L\\‘\"
39012’ — — -7 15 39912 pats . + 15
119°12'  119°18'  119°24'  119°30'  119°36'E 119°12"  119°18' 119°24' 119°30' = 119°36'E

B3 B = A R R UURR R AR T 10 23 A

Fig.3 Spatial distribution of grain size parameters of the surface sediment samples collected from the LRSD
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Fig.9 Plots of depth versus offshore distance and mean grain size versus offshore distance (see fig.1 for locations)
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