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Tab.1 Parameter information of remote

sensing satellite image data

I R
e oowm o pmaxw DUY0 oy 20
1 Landsat5 ™ 120/34 1990 4F 30
2 Landsat5 ™ 120/34 2000 4F 30
3 Landsat5/7  TM/ETM + 120/34 2010 4¢ 30
4 Landsat8 OLI 120/34 2020 4 30
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Tab.2 Construction of coastline and coastal zone classification
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PR B FEAR M  E h SRR I BE 36 1 + H PR, A R HOlR 2k 257 R o
Vi BTl Y =ypl YES 2 RER =i
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Tab.3 Interference intensity coefficient

of each land use type factor

LM IR RE Rl B MR KR B BT
THRME RS 0.52 0.92 0.86 0.10 0.13 0.06  0.91
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AR 7 R BRI 7K 3 46 5 FE 2 1) 1R 25 43 BT 45
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JEHAL, H RMSE 2y 6. 84 m Xf TR U8 Jit j+ 4k ik
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Tab.4 Error analysis results of water edge line and
baseline extracted by different methods (m)

R

Gy b Rl AaRE AT

T B4 6.84 28.56 18.47 14.56

HF X4 9.65 24.31 15.35 12.39
3.1.2 BRAERKEREBTHERSH

1990—2020 4FJ 7R - &) At &8 1 72 26 1) 25 [ 43
AN 2 iR, &R R AR ES IR S i,
HH & 2 AP, 0 30 a SRAIFGT X 7 40K BE 22 3 4
PRI g — e, B3 S T, 1990—
2020 A9 R 2K BE 293 183, 13 km, 4F 2475 4k 4
N 6. 10 km/a, Hrp AR {6 5 KA B Bl 2010—
2020 4F WAL R BERA I T 112,74 km, i 1990—
2000 4 1 2000—2010 4F 4> B30 T 26. 38 km FI
44.01 km, AT ULAS B[] B o2 2 A 14 IR B 25 57 L
WK BRI HERS | W 2 2 2R R 1 28 At & AN
FHIA] . 1990—2020 4F, [ 4R j 4k < B2 R0 LL A7) i 25 0
AN Sl g . Herp 1990—2000 45, H
SRR LRI/ f oy W 3, /b 1 51,52 km, B 5T R
2 AR T R L NI A R R I R B b . A
TR KBS T 77.90 km, Tfij 2010—2020 4%,
H AR R L B/ MR FE S a3, 138 20. 79 km,,
BERIUNRP PR B hn, 238 1 19.93 km, A
TRARERNERR, I3 m 17 91.95 km, A T
LA 2 63.45%

B2 1990—2020 ERFFBIHBEENZE S
Fig.2 Spatial distribution of the northern coastline
of Jiaodong Peninsula from 1990 to 2020

RS 19902020 FRFF BIHMELRBREKES T
Tab.5 Statistics on the length of various types
of coastlines in the north of Jiaodong

Peninsula from 1990 to 2020 (km)
R e L < R
WL WRIRL A& SR
1990 4 213.44 6.36 48.12 139.24  407.16
2000 4 173.18 5.91 37.31 217.14  433.54
2010 4= 150.15 5.48 39.35 282.57  477.55
2020 4 170.08 5.08 40.61 374.52  590.29

30 a o, B AR B AL ARV e 2R R AR S Ak L A
K, HAS TR N 0. 45% 3 WA A 8] BO R
1990—2000 4-3ff 5 £ A5 1T 588 i fe /)N, HLAR 1T 58 B
4 0.06% 5 2000—2010 4F , i F 28 114 25 1 38 3 ik —
LR, FH G 1990—2000 4F, i 75 2 5 b BB v 1 4%
AZ T 58 B 0. 06% F 2235 in#] 0. 10% ; 2010—
2020 A7 [B] ¥ 52 4R 14 A8 1T 98 L F 0. 10% 386 Jin £
0.24% , i I AT 61 1990—2020 4F i), B 5% X 16 - 2%
F0) 28 ST TR B — S IR L e g R
3.2 BEAHNZTTIFMESH

T SR A AR I AR 5 AU ER I R Lk i A AR
TERHE , ZEAE ) 201 AT 1) 35 b, A SOREAF 9
XK)53 A KB B X BN C KB 3 AN sk
T—F B (A X B Wi 1—57, F—K
B (B X BL) Wi 57—121, K3l Je i — 3 v
INPEEL(C X BD) SN IBiTE 121201, 4 it 2 26
R HERURR B, A 9% EPR (BRI R 2050 5 2. IR
fRIMFEL < - 10 m/a, 53R EZ%[ -10, -3)m/a,
Bk -3,3) m/a, 55 KR4k [3, 10) m/a, 5]
WK FEL =10 m/a, K AUERRE M, EEFRRE
.

1990—2020 A5 AR~ & AU ik j5= 4k 1) 25 [|] A2
ERAHANE 6 iR, EPR {973 8] 43 A1 S AS [R) B 18 f)
AR B 3—4 FioR. & 6. & 3—4 nl Al
1990—2000 4, e 4 2 5 AU 0 v e 2k AR R 3 Kk
PO BE, o A X Bl R ARtk d o R EL
KRR LD A S T 0,90 km, -2y 7AE4E
HWHHR -1.58 m/a, HAFEWTHE 17—41 W RELN
PR ARAS  B RIGH h 90. 00 m/a, 1 7 2k 7t

®6 1990—2020 FERAF BIMEBERENT AT ITER
Tab. 6 Spatial change trend of the northern coastline of Jiaodong Peninsula from 1990 to 2020

b PR K B ’ifj{{’z&# W W %i@@ﬂhiﬂé_’% FORHY K@_% ﬁiﬁ%fﬂﬁ_’% B E R

m EPR/(m+a™') EPR/(m-a”') EPR/(m-a™") NSM/m

A X -0.90 1—57 57 -1.58 90.00 -10.69 -15.78

1990—2000 4E B X B 20.10 57—137 81 0.53 40.76 -21.04 5.34
C XE 7.18 137—121 65 0.24 5.50 -9.32 2.35

A X 14.21 1—57 57 10.91 181.07 -6.05 109. 11

2000—2010 4& B X Bt 18. 88 57—137 81 4.05 58.61 -62.77 58.73
C XE 10.92 137—121 65 4.44 8.33 -18.03 44.32
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il K B ”’;M/E(KB'{ W T %i’a%ﬂcﬁfﬁ ﬁ'ii(f"éi'{%i%j%i %ﬁf%’fﬂlﬁ_% %i’ﬂi'iéi‘v’tﬁﬁf%’fm
m EPR/(m+a~') EPR/(m-+a”') EPR/(m-a™") NSM/m
A X Bt 42.92 1—57 57 19.03 360. 62 -4.12 171.24
2010—2020 4& B X Bt 82.39 57—137 81 13.57 204.49 -45.16 54.85
CXE -12.57 137—121 65 -6.41 4.79 -36.93 -17.51
A X B 56.23 1—57 57 6.12 94.59 -9.13 177.56
1990—2020 4F B X Bt 121.37 57—137 81 4.76 62.67 -49.01 138.20
C X 5.53 137—I121 -10.75 4.22 -21.96 -14.59

(a) 1990—2000 4%

(b) 2000—2010 4=

(¢) 2010—2020 4%

3 1990—2020 KR+ BB EL EPR (=

(d) 1990—2020 4
B4 %6

Fig.3 Spatial distribution of EPR of northern coastline of Jiaodong Peninsula from 1990 to 2020

(¢) 2010—2020 4

(d) 1990—2020 4=
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Fig.4 Erosion types of different sections of the northern coastline of Jiaodong Peninsula from 1990 to 2020
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T2 B e K38 3t BUAE W T 137 A, S5 1 3
40.76 m/a, H AT AL 7 2 AR AUAOT-22 , 1% B
WK R AR T 5.34 m; C XBfEFL
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2000—2010 4F, WF 7% X I 2 2 B S B 8 2
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PRI K, e KA R 58. 61 m/a, 7E K7 [ 80 4b
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82.39 km, A5k % Ky 13.57 m/a, Wil 82—
86 Z [] i ¢ 2 & By iR 3G K A e KB
204.49 m/a, i R 2 AR R LT 22 , Fe K AR ke
BN —45.16 m/a, IZ B KR LK S8 1
54.85 m; C X B RLABA K, R LK SR
W 12,57 km, SEASE R K - 6. 41 m/a, WG
R EERI MR TR AR MR e KR R
h =36.93 m/a, iz BeiR i R 4K B A 0 T
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1990—2020 4F3x 30 a e, fF 5T X I 48 K
R FFEE K, T e 22 A8 Ak TR B 28 0 A AN B3 4
MATIXBFR A B R4 DR RIS B T
56.23 km, EYASEEZ N 6. 12 m/a, 1528100
FERINIGR KA, fe KIS 94.59 m/a,
KAZMHAR Ny - 9. 13 m/a, LB KR LK EF
I T 177.56 m; B X B 4 B ARt 238K
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Fig.5 Spatial distribution of HAII and changes of land use types in the northern
coastal zone of Jiaodong Peninsula from 1990 to 2020
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Temporal — spatial changes and driving analysis
of the northern shorelines of Jiaodong Peninsula

ZHAO Lianjie' , WU Mengquan' , ZHENG Longxiao' , LUAN Shaopeng’, ZHAO Xianfeng’
XUE Mingyue', LIU Jiayan', LIU Chenxi*
(1. School of Resources and Environmental Engineering, Ludong University, Yantai 264039, China; 2. Yantai Geographic
Information Center, Yantai 264000, China; 3. Yantai Land Reserve and Use Centre, Yantai 264000,
China; 4. School of Earth Sciences, Yangize University, Wuhan 430100, China)

Abstract; Dynamic shoreline monitoring is greatly significant for the scientific management of coastal zones and the
rational utilization of marine resources. Based on the Landsat remote sensing images of four periods i. e., 1990,
2000, 2010, and 2020, this study extracted the changes in the shorelines and the coastal zones within the 2 km of
the buffer zone in the north of Jiaodong Peninsula from 1990 to 2020 by making comparison and using an object —
oriented method. By combining the calculation method for shoreline change intensity, this study analyzed the
changing rate and temporal — spatial distribution characteristics of the shorelines using the digital shoreline analysis
system (DSAS). Then, this study conducted a driving analysis of changes in the shoreline by constructing a human
activity intensity index ( HAII) model. The results are as follows. The shorelines of the study area generally showed
an upward trend and advanced slowly to the seaside. The overall length of the shorelines increased by 183.13 km.
The highest increased and decreased amplitude occurred in artificial shorelines and sandy natural shorelines,
respectively. The shoreline changing rates showed uneven temporal — spatial distribution. The maximum growth rate
of 94.59 m/a occurred in the Jiaolai River — Jiehe River section, while the maximum erosion rate of —49.01 m/a
occurred in the Jiehe River — Dagujia River section. The changes in offshore human activities were the main
contributor to the temporal — spatial changes of coastlines in the study area. The lengths and types of shorelines
were mainly affected by human activities through sea reclamation and port construction.

Keywords: object oriented; SVM; DSAS; temporal and spatial changes; human activity intensity index
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