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(1) #ERE  BEILFRERPRTELEEHOAIE, BEBERED
ShgME 3 %% (L,11, II1) [EElrm 1982—1987 SFHyKEER B SE, KREREREZ AL
WA 1 FriRe '

(2) EEEFE  SEREEHQCAERBIRBEEHZTOEAHRER A, BELRN
FiaAKEARE B, ERBE(CKEBOREMEREGHEAER Co SREN/KPHmE 1R,
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Tab. 1 Level numbers of factors

Vil ¥ #
A%
1 2 3 4 5 6 BE
A(a) 1982 1983 1984 1985 . 1986 1987 6
B(m) 1.0 1.5 2.0 2.5 3.0 5
C(km) 5.10 3.90 2.70 3
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Fig. 1 Sampling transects in the western muddy beach of Lianyun Strait
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Za;=0,2{35=0, ZY,(=0 i=1,2,+,n (1)
i=1 i=1 k=1 k=1,2,---,9
- Eiigststsd; Eijg ~ N(0,6%)
K, Vi, GM e 4 A— R FBE; o) giRI7, SBIAHER 4, B, CHE i,7 0
kR ANTKSRRIRE 5 &y HBEDLIRE . BB KFER BN m=6,n=15,9= 3
ZRAERRBRIA:
Hy:e; = 0, i=1,2,--+,6
Hy:0i =0, j=i’2""95
Hy:7y =0, k=1,2,3,
3) tEERE SREROIXNPRBITELERTITE 2
EBEMAFE ¢ =005 T, HEERRETEEERE,R:
F o —p.0(5,40) = 2.45 < F , = 31.3661
- Fo—005(4,40) = 2.61 > Fz = 0.3214

Fom005(2,40) = 3.20 < F¢ = 3.8036
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Tab. 2 Results of avariance analyzing
T ERR SEHR HEHE Sl Fig s E
A 1.756 6 5 0.351 3 | 31.366 1 Fyos = 2.45
B 0.014 3 4 0.003 6 0.321 4 Fy.05 = 2.61
c 0.085 2 2 0.042 6 3.803 6 Foos = 3.2
RE 0.449 2 40 0.011 2
aR 2.305 2 89
2 H5R51iR

BEERBERRE, FBEH, i, XEREZERTROEREAERE
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Fig, 2 Measured change of beach profile
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Tab. 3 Quantity and duration of dredging in the western beach of Lianyun Strait -

£ B 1983 1984 1985 1986 1987
’Eﬁ%ﬂ%ﬂ‘ﬂg .1 879 266 1 856 760 1 700 222 3 271 462 3 210 000
”é%?i 39 39 310 211 1—12
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(2)WcifhfE £+ xR A ZHER BN, BELERE B RARE TR R 2%k
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Tab. 4 Paremeters of the threshold auto-regressive
i
e
1 1§
AL 1 2 3 4 5 1 2® 3
1. 1.5 2.0 2.5 . 1. 1.5 2.0
(m) .0 3.0 0
d 1 1 1 2 2 2 1 1
r
. 1. 1.8 . . 1 . 1.
(m) 0.9 4 2.3 2.7 0.15 8
a, 0.519 1 {—0,526 3 0.433 3 3.115 9 3,652 6 0.563 0.059 3 2.525 0
a, 0.441 2 0.310 8 0.857 1 0.135 8 |~0.316 7 0.061 0.613 7 1.095 4
a, 0.128 4 —~0.467 1 0.742 8 | —0.274 —1.733 8
a3 0.166 0 0.016 8 |-~0.255 6 0.121 —-0.322 7
4
a, 0.765 3 —0.545 3 |—0.434 1 0.527 0.710 6
as 0.084 1 0.546 0
a 0.227 4
ay —0.321 3
ag 1.288 3 0.526 3 0.749 2 1.483 6 1.465 4 4.383 0.348 3 0.330 6
a, [—0.328 6 1.539 9 0.817 9 0.360 7 0.458 9 | —1,258 —1.148 3 0.802 6
a, —-0.715 3 0.362 2 —0.416
a; 0.920 1 |—0.618 8 —0.833
23
a, —0.890 7 —~0.758
ay 1.284 7
ag —1.204 8
e —0.321 3
WHiRE 0.099 2 0.006 4 0.071 3 0.094 4 0.091 3 0.074 0.104 9 0.067 4
BAIRE 0.283 8| 0.014 0 0.161 2 0.261 5 0.303 9 0.192 . 0,209 2 0.164 2
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equation at places with different water depths
i
I
4 5 1 2 3 4 5 6 7
2.5 3.0 1.0 1.5 2.0 2.5 3.0 3.5 4.0
1 2 1 2 1 1 1 1 1
2.3 2.7 1.1 1.57 2 2.4 )2.8 3.4 3.9
—0.965 6 1.373 8 —6.109 1 0.839 1 1.887 7 1.684 4 1.765 6 {—0.562 2 {—0.397
—0.741 2 0.398 2 —0.600 7 0.032 8 0.460 1 1.692 5 0.388 9 0.204 6 1.351
1.108 8 —0.696 5 1.343 1 0.648 7 [—0.422 8 {—0.605 8 —0.213 9 |—0.757
0.988 2 0.906 4 1.335 3 0.043 3 —0.691 6 0.662 2 0.527
—0.156 7 1.453 9 —0.166 1 0.075 2
1.165 2 0.438 5 0.430 7
2.042 9 -0.474 7
1.094 3 4.388 9 1.542 0 —3.135 8 7.500 0 0.174 8 2.255 4 |—11.185 4|—5.707
0.758 0 —0.575 2 —0.153 6 0.882 2 {—1.999 9 {—0.022 5 |—0.810 4 2.241 9/ 1.593
0.050 0 1.240 1 {—0.666 7 |—0.200 5 |—0.069 2 0.403 2| 0.178
—0.288 8 0.215 4 0.228 2 0.142 2 | —0.154 4| 0.016
0.241 9 0.265 1 0.117 2 1.274 2|—1.161
0.455 9 0.645 0 0.833 0 0.403 2| 1.762
—0.124 4
0.077 7 0.107 6 0.049 2 0.014 1 0.102 4 0.066 6 0.080 0 0.047 5 0.176
0.262 6 0.264 1 0.142 4 0.033 5 0.245 0 0.133 8 0.154 4 0.128 6 0.514
—0.397 4 + 1.351 82,_, — 0.757 72,5 + 0.527 4x,5, %1 < 3.9
x, =<4 —5.707 6 + 1.593 2x,_; + 0.178 0x,_, + 0.016 9, ;
— 1.161 0x,_, + 1.762 7x,_s, x,_1 > 3.9
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Tab. 5 Statistical error of predictation

7 i
Ea " | 1 11 .
A | A
@ | ™ len mue | BY (P98 mae | BE T8 mae | BY | P4
) A s gk IME ) ms ye TUE RME me | sz
(% | (% (%) | (%) % | %)
0.9 0.982 9.11 0.95 1,071 ] 12,74 1.35 1.339 0.81
1.0 1 0.95 0.965 1.58 14.25 1.05 1.049 0.10 6.28 1.30 1.336 2.77 2.15
0.9 0.971 7.89 1.1 0.973 | 11.55 1.33 1.336 0.45
0.7 0.969 | 38.43 1.1 1.092 0.73 1.4 1.336 4,57
1.4 1.346 3.86 1.35 1.346 0.30 1.55 1.610 3.87
1.5 2 1.3 1.362 4,77 8.66 1.35 1.376 1.93 1.85 1.5 1.707 | 13.80 5.33
1.2 1.360 | 13.33 1.33 1,394 4.81 1.53 1.576 3.01
1.2 1.352 | 12.67 1.4 1.405 0.36 1.6 1.590 0.63
1.8 1.758 2.33 1.8 1.799 0.06 2.0 1.962 1.90
2.0 3 1.75 1.940 | 10.86 7.84 1.8 2.060 | 14.44 7.46 2.0 1.945 2.75 5.26
1.7 1.840 8.14 1.19 | 1.984 1 10.84 2.07 1.953 5.65
1.7 1.869 9.94 1.84 1.923 4.51 2,2 1.964 | 10.73
2.2 2.331 5.95 2.15 2.278 5.95 2.45 2.452 0.08
2.5 4 2.2 2.458 | 11.73 7.92 2.2 1.980 | 10.0 7.97 2.45 2.490 1.63 2.43 v
2.2 2.370 7.73 2.2 2.198 0.09 2.47 2.443 1.09
2.2 2.338 6.27 2.2 1.852 | 15.82 2.6 2.420 6.92
2.75 2,718 1.16 2.5 2.519 0.76 2,75 2.842 3.35 )
3.0 5 2.7 2,712 0.44 1.60 2.55 2,564 0.55 3.01 2.75 2.838 3.20 3.59
2.67 2.710 1.50 2.62 2.525 3.63 2.73 2.865 4.95
2.8 2.708 3.29 2.67 2.481 7.08 2.8 2.880 2.86
3.15 3.192 1.33
3.5 | ¢ 3.0 | 3.267 8.90 |,
2.9 3.192 | 10.07
2.9 3.165 9.14
2.9 3.048 5.10
4.0 | 7 2.7 | 3.062 | 13.41 | o
2.73 3.104 { 13.70
2.6 3.086 | 18.69
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Fig. 3 The trend of beach process
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STOCHASTIC MODELING OF WESTERN MUDDY BEACH
PROCESS IN LIANYUN STRAIT

Tang Yinde, Zhang Yong, Yu Zhiving and Chen Dechang
(East Chine Normal University, Shanghai, 200062)

ABsTRACT

The nonlinear time series analysis method is used in this paper to simulate the muddy
beach process (1982—1987) in Lianyungang harbour, Jiangsu Province. Through the variance
analysis, the influence on the beach process of dumping dredged materials is estimated. The
result shows that annual change of dump amount was the first main factor and the distance
was the second main factor for the erosion and siltation of that beach. Furthermore, the thre-
shold auto-regressive model of the muddy beach process is established. The prediction of
the beach evolution is that, except for the beach part of 1 meter water depth which will
undergo a slight erosive process, this beach tends to be in an accumulative process.



