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ABSTRACT

The one-line shift method (OSM) is proposed to determine
MWL-datum-based shoreline positions of three sequential satellite
Images considering tidal variations, wave run-up and wave set-up in the
thesis. Accurate calculation of tidal levels at research site where tidal
observation is unavailable is .alsor developed through spatial data
interpolation based on originally simulated tidal level by the NAO.99b
model. The corrected tidal calculation was examined valid by a root
mean squared error less than 10 cm for all examined places around
Taiwan and by modification ‘on relative-error-up to 64% for western
waters, to 73% for south-western waters and.to 17% for eastern waters.
When the beach slope is known; empirical expression of R,y proposed by
Mase(1989) is examined best for modification on shoreline detection
considering wave’ s runup among all existed formula of runup. When
the beach slope is unknown, an applicable procedure is also proposed to
correct shoreline detection through optimization of shoreline original
obtained by the proposed OSM method and correction for wave’ s runup

and setup.

The proposed method was applied to investigate the shoreline
revolution at the Waisanding Sandbar, Anping beach and north beach of
Taichung Harbor. The result indicates that the Waisanding Sandbar is
migrating landward to the west of Taiwan since 1999 and its whole area is
decreasing by a fast rate. The Anping beach between two breakwaters
acts with beach receding at the central part and proceeding at the northern



beach. The northern beach of Taichung Harbor has a continuous shoreline
accretion after the extension of northern breakwater in 1993 until 2004
and keeps beach stable since 2004. The proposed method of shoreline
detection of some satellite images can be applicable for an evaluation on
beach evolution in coastal engineering planning and environmental
assessment when topographical data is unavailable.
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1998; Silvester ¥2 Hsu, 1997) > A PFRF R 2 m 2. TR R ¥ TR 40T

Ez. =S, (i=12,3) (2-8)
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2-4 R GH R FIRT S gk s a2 Framig

AFA Y P PER BT eh= by SPOT #2 i #% * Coastal Engineering
Manual(CEM) ¢ T 35-k = 35 2 (wave set-up) ©2 % j ;2= 2 (wave
run-up)di B 3 Nk (EEEAR = % i3 & oo Ak = g SPOT #2H &
B BR %‘Fﬂ* M E e i R R Y B TS
B TE D 0EA AR EITAAR KA ek md g
A

AFETEY R BEARNBRTRITLFT AR o R L 2003
EQ9T AT I0 AMGZREL L PHRLEEARL 24 0 &%
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2-4 A1 o AE DR PER A W R R 1P E BT T R
o B i F 2 Matsumoto(1995) #7#% 1 e NAO.99b &7 = fic;V & 74
BABRIINZ iié"ii’é’ﬁ%]iﬂ TATEABME YT P o BT hE ]
EErMAs oHd 102 18 p 2% 102 29 p chk B L 4iTH B Y
& 25mo gt <k ® € 5 P Bk Ml R Tiak e B api g e

% 2-4 F# 40 B EE R et B g T A

p g # % (m) FHI(S) & = (cm)
2003/09/29 1.08 5 92.7
2003/10/18 2.84 5 -119.24
2003/10/29 2.29 5 -3

12-1 E R A ehE SRS B R R B R
EOT % BT R B A o G VR B DT ALY R 3
ABIFEA LS RRETE - B R EF A BRA R G B
2~ oo d RS R g ERT I REFL TR
ARG o heoB] 2-19 F1F o B W K B (Stationary) T 0 2 T R AT R
3 XD el TGS RN L

ds _\di
20— _pg(h+77) L _
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2V A LE R B £ (excess momentum) g it B2 KRR 4 endg
'“#Ei’fﬁ:l}i“ paARR R g AT vl R o h S FARARIECG
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Longuel-Higgins and Stewart (1964)4& 3 (& :

S, - E(Zn —%j (2-13)

H P E=pgh?/8 % L ¥it £ > n=05+2kh/sinh 2kh 5 ¥ & i& & (group
velocity) £ ;& :# (wave celerity)z_v* & "H 5 A 3 > L 5 A& > k=271/L
% L% (wave number) o /AL b 0 Flh+i~h 0

Bu —pghd—n (2-14)
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%o v ERRF T SR S
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M= (2-15)

FRE R AR AU DRk BT AR O K s 2 T
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FIEd 20 G R R S, =3E/2 B3V (2-12) = &
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FRKRERE & By ¥, TirkindeAerd A s BARTS I EEdE S
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dx
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2-20 #7577 o B X BB Bhar B AR D %;; I A& 4 7 fl(down-rush) » g+ —
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Mase(1989) 1 * % 2 42 4% &1 7 LRI &% 5 7 -k /b det ¢n
AR RS AT AR RS R R Rua) T 2% AR R
(Row) ~ a 1/10 F 327 = 3 K& (Ruyo) ~ 7 U3 T35 A 5 & (Rys) ~ 14 2
Timpa g R (R) B s RN ho (2-23) 7 0 A R L A B R
R B 734 2-5
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HP g L a2k
tan g

S = m (2-24)

ﬁQQMﬂHomﬁﬁ%%’ué%ﬁﬁé’/?“%&aaia
B oo Kobayash|(1990)uﬂa YN de B A P S R R R b R
BRI H DGR

R _ 1134
H, 1+0.506¢, (2-25)
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F.2-5 g g B g o NP guE ik Sl
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Freeh i EHp sk 3RS LR s BN A AT B AT R R
R U Y G G P SN R R WS

—
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