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ABSTRACT:

This report includes two sub-projects: (1) The application of in-situ video analysis to
near-shore morphology change (3/4), and (2) Harbor Environment Information website system
integration and implementation (3/4). The summaries of the above two projects are as follows:
(1) Application of in-situ video analysis to near-shore morphology change (2/4)

In this fourth year of second year research, We will develop two water level-adjusting
methods, one using the tidal data only and the other the tidal data coupled with setup calculation,
are involved in the present study. It is found that the latter is preferred in shoreline identification.
According to the present work in Shi-Hzu-Wan, the beaches around two cape heads grow in
summer and diminish in winter, while the whole shoreline moves landwards as a whole in the
long term. The associated time stack images are analyzed using the method of Chickadel et al.
(2003) in order to approximate the wave velocity, water depth, current field, and shoaling
coefficients, etc., based on the small amplitude wave theory. Additionally, about the image
stations at Mei-Lun Stream, the interior calibration and the exterior calibration had been
performed. The results were also used to produce the coastal image merging and coastline
analysis.

(2) Harbor Environment Information website system integration and implementation (2/4)

In this fourth year of second years research, Important tasks of this year include: (a)
Contain sea weather information including wind, tide height, wave, ocean current and hot spring
etc. and observe the materials and can be shown immediately and correctly on web and PDA, (b)
Integrating the earthquake monitoring system can offer the real-time earthquake notification be
published through on-line messages, and the inquiry function of historical earthquake
information, (c) Integrating the tsunami monitoring system can offer the real-time tsunami
notification be published through on-line messages, and the inquiry function of historical
tsunami information, (d) Integrating the offshore numerical simulation & calculation the Marine
meteorological information hour by hour, and the calculation include offshore numerical
simulation and real-time marine meteorological information by 72 hours and 12 hours; besides,
gather and organize annual numerical module data of wind force(atmospheric pressure), wave,
tide height, ocean current & tsunami etc., that is aim to offer all kinds of statistical forms such as
data numerical chart, various statistical diagram(ex: the block diagram, rose diagram etc.), for
inquiring & printing, (¢) Offer the Automatic Identification System (abbreviate as AIS system)
link the materials chain, in order to offer every ship in quay to get the walrus materials
immediately; Can offer the main harbors to carry on AIS systematic application at present, can
further popularize and use to the other units of port office at present.
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14 BEF G HATRIZ FEER?

ﬁzfz;é" W) 2 2R N EARNITARSE Y 5 2] ARt 3 f 8
FR 7 ® A 5 k# 4 F (Hydrodynamics) = 25 8 (Morphology) =
» T #E K { #2175 5 12 (Coastal Zone Management).ig & o gt 3 G hljie
d B ¥ @+ + grHolman B £ 74 (Holman and Stanley, 2007) » #-# Argus
PR AR IR R AR PR RPTI R BT B 2
Coast View Project r i & f @ v/5 gl¢ 12 3 g 2 i * (Huntley and
Stive, 2007) o 1 T FikoRE 4 R Bl A2 0R BLa TWECE IO A B E
RIZE BB R F iAo o

141 % pokds BRTRFEE B

,uwtafmwww%ﬁﬁ%é et BARIS A BT RIS Ak E
Jy,gﬂi,;\,gtﬂu p’;o

— TR AR 4 BT Rl

A2

S RApHEET Y AAAFR AT TERI Cox &
(1954) 41 * PeAptdp#ia & L2 R 5 F A %?fiﬁf%*“é‘}
ﬁﬁmﬂhi%w?ﬂ@’ﬁpi%ﬁlﬁﬁﬁﬂﬁ&%ﬂiﬁ
% o H 14 > Holman 4r Guza(1984) 2 p& /¥ ¥ F5 #& 2 (time-lapse
photography) = ;% £ % FE 3N B 3+ > S RIIRS-p Reidrz /s !
Ehofia, o Beavm b R F RIS BRBERR SRS
BRS¢ £ AR ARTOR 0 1A I B B L R AR
FRLTR YD BT R AR UBFRFREERSETE
FABITEL TR TR B RIDE RIT ) RH KRR AR
FH2ZLERGT 83%-

R IR R A TS 0 DS R
7 Bd 2. 52 5 - Aagaard £ Holm(1989)4% o1 1 i fY i #2.9°
& R RIF Lk A BRI 4T R R
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GHER S SNSRI AR BT TR AR R
Pkt dle Mt p4rdre (2 s AR) P AR R 44T
o TEETZRBRAGE R RE SR o PR AR 0 £
fe & A 1B A ok 8 o Holland ¥ Holman(1993) -
Holland(1995) 2 Holland £2 Puleo(2001); * Aagaard £2 Holm(1989)
B pER REARR. 5 %o LA 0 e & Lippmann 2 Holman(1989)
TR BRI E o BB Rt LR R R
o BEFITARFRREFEZ 2457 o §F BRI FR F 2K
FRGA FIER ~ F FEEEPRRREER M 3 A RELS T
z_ &% ; Bailey & Shand(1994) v p fF fr A2 9 th¥7a = 2 » A 45k
I R RV A Rl B U U R E S SRS,

TSR R 0 - AL iR o R T g 2

» RS B eG A h 2 B o AR otk R
ZFEE LD AR B AR A XD ERHE A PR o d P
SEG L A2 PHSRRM e R R T A2
fs 2 FA o
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e
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Wz kA 472 % > Holland % (1997)% Holland #2
Holman(1997) A IRCCDT|HAB P FIpHES FAL & 2 1T jLk /m
2w B i % Abdel-Ariz fr Karara(1971)#14% 2. & &R 1
#% ;= (Direct Linear Transformatlon) CF BN Z P eI T
FM GO RN AARARIE ARG AR R TS 2 o HE
Hilmer(2005);~ * Holland % (1997)% & 2
2o BFRIZ AR ERF T - m Wanek = Wu(2006) R i
FZIMAR S bk R CCOBEEBHERI AL VEFL GO E
Holland(1997) #13& 2. ¥ f§ 22 32 < 4372 sV ie (7 = ‘@ o
R > THpUAFFEFEAAGL 2 2 aF M P H A58 R
%ﬂﬁfw»bﬁy$mﬁﬁﬁﬁﬁﬁuﬁﬁpﬁ’*ﬁﬁW%

o Stockdon % (2006)** FLH-BLIRI A (TP B F 2 oK s T o iR
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BIF R BE T o FAIUTE R B RR R TR
AT R R NP 2 5% o5 .

¥oob o fiv A 2 GndE B E R & 0 Holland % 4 (2001) 12
BAMEPBR BRI RIS LG B G fe b T ER IR
ik & 47 $pt(particle image velocimetry techniques) » 4 47 iT A % %
g ik & w35 0 Chickadel % 4 (2003)¥ Cohen % * (2004)4] *
% 217 CCO R iz FRF 2 £ 0 B Pl B 40
ol i RS AdTie AR e AL o R FRE i (2009) 7 #
Chickadel % % (2003)4 473 i » 3 e @ § &4 AR I /0 A B2
g RA TR R 7 gk o

F o E A FokE 4 BT RE

FHART LAV RERC 2T > S d RS
FdL A FE > AR AP F RS T RE LG RP R
» B AR A B TR $ 0 A 2 FEE 258 - Bonmarin
£ Ramamonjiarisoa(1985)*+ 5 o £ M iUk P 4v » F R L 5 fe

LR Z RP KA B RIS ETY 5 0.67~0.83sec 2 iF-k
EOARAEARR o TR s A 1B S R B R A
CEFAR AR R A BPERARRERRZFEAT BN
) é%,ﬂ -2 fzuw\ %fr)'i B 2 AT B A ,; A > Bonmarin % (1989)# !

BT 5 P HEE > B RE R R
{5 *ﬁ“f’ T MR FlR AT B
&’ﬁﬁﬂ%%ﬁ%?ﬂi%é’HﬁéAlﬂéﬁﬁi
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42 kil JMfw R ’Siddiqui % 4 (2001)41 % fok it
donde RS 2 PIV Bt B ok B iz TIMRR 1T LR
ReF R R R RPHE > 7Rk R o Lee & 4 (2002)
2 Lee 4 Kwon(2003) 5 %% 2 £ %79 -k 4 R1i# > % CCD #H#
W oA FEIHEFLTLE ZR  RRTARLE S N pEF R
CRRABRRAERAZ P TN P EEARGIFRRAFRAREL
ts 3@ * Mexican Hat /| L S e 73R s LA A e 2o et 2
ZREFTHE BN R RIE R R T B2 Rl Y2
RPN FRRE2 o HRE A (2004)&? oz x4 iE 5 3 (Prewitt 22 Sobel)
Ao & Bt B bR 7 > FEIL Ik AL o Zarruk(2005)% i B
LIS R SL N R RS %/ I%\’ E o FELR l%«iﬁLii(PlV)ifﬁ"Stﬁii
W AR D R IR FGEE S e RARPRTH b
B2 5718 i‘“‘"&yﬁ IR F IR LD SLET R Y = E fﬁ»”/ﬁ #L o Yao
F= Wu(2005) 4] * # f # s 455" (active contour model) » &4 ;2 p o
Re HTR AR R PR E TR BRIk 23550k
L TE AR AT I WA 4 2 2 2 SR %) G /ﬁ‘/ﬁ»i 2 A0
P77 E 243 5% % o Erikson £7 Hanson(2005)*+ 49 2 % 2. 5 P %7a -k
Rl o 1 CCD #ER KT AR & 4p &F) & & A 1+ (Dso=0.13mm)iT
AR BYEe Rk ;0 8 Matlab 2 SN 2 B if s
T2 AR & 8 5 0 R] (Roberts = a8 ¥ 3 ) £ AR > e R R
AR EEZFEREE 2 A RE R FTREIBS 4T o

=¥

T

T # k> Kuo & A (2006) sk /28 5 F S P L /UK 0 T
*Wﬁ5&ﬁ¢$§%ﬁﬁ’ﬁ$%ﬁ RN G  F
HAm b KB hassm s TRTARR GRICA S wr i+ 5
B3 B d 232 R R T Otsu(1978) 7k > 2 > 3 E
KRR R IR R R PR > T p iR TR R RS
oo Mukto & A (2007) & F S k4 2 PIV 3K & 38 (7 LU 1 5 Rl P
HFRERIEF T HRRBR DB RS LRGP
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*
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AR BT e R Y 2 UK E R A 47 5 0 Senet &
(2000) 7 CCD #R i & F B 2 L o -k AERA S > A7 BP X
HERF LS P T RGPk eF S L F kR ¥ H

&2 RRpELER 2 LR REr 2 ,ﬁtiﬂsﬂlﬂ“f_
FHRBAB R A (3R FRIEFERBD 0 A
Foal e Pl AL anEL o HF 2 TG kAl
PHET G AFFTHEE FEAEL LRGSR ifdzd @ R T
750 R AP E - Ml 4 - Chou % (2003 ~ 2004)
ER B EY U CCDERAS A Bl E2R R 2 2 2P A 2 g1
e PERE £k B LA R P Ked dp L 1S AT R TR R
#ﬁﬁzﬂﬁfF“ﬂ%ﬂ’Wﬁﬁﬁﬁﬁwﬁn H ok e S B
H=>md 539 2 R0 ol 8 8 F plEL B ehT Iop$3F
£ 938 16% T o

142 # gy R GERFRE R

PUE R R ) B B AR 2 B 1990 & R e b ARSI B (Plant
and Holman, 1997; Aarninkhof et al., 1997; Davidson et al., 1997) >
Argus 82 i 5 AR 5 SR BT B AR AFE R s A oo Rk > 2 JE,IJ
WA R 5 ARHATR R “"Lp;féﬁ ot w] e B Bl K e
SLIM(Shore-Line Intensity Mammum)%sx\ (Plant and Holman, 1997;

Madsen and Plant, 2001) » & 2|47 ¢ %3 B /3 32 fFAPFe 3 24 HR
CEE) o%ﬁ%&%ﬂ&ﬁpmg’d¢SWW%ﬁm%W@’E*
SRR LR F AR R ke B S i 2 X5 714 SLIM #2

T AGRE oY F R )?L»r-%'m 5w R %R A %fr(the correlogram of
the cross-shore intensity and variance profile, Aarninkhof et al, 1997) # 2
% ¥ & % & ~ #7(the correlogram of the spatial gradients in intensity
levels, Davidson etal., 1997) % = ;2 in X S0 B 3 e s > % - |24
B ik A oo ",/Tfl}by o A PR B L AR B 2 AL ] I8 e
2 B AR W R Y i fin i i (Site-dependent correction)(Plant and
Holman, 1997; Davidson et al., 1997) - 5§ ¥ i7# k > 4.7 F P K 4 2
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#2 5 LBHSEIT R FRT 0 8RR A A R R i
2 5;} Z o Stefan & 4 (2003)&%3L HSV(Hue-Saturation-Value) %7 3¢ 2_ p*
B B s T B ST AL 0 BLAK B ARR YR E PR
i}i'}%ﬂf»ﬁ 2 %JB? e VR NI TR R BILARE o

EPEBAARLIAP I A ELEFEA L 2 RBFIELY T
BRB G B FREELTAE L LD (- TR P)EFY
AL AR ELR] o X AR 2 Y i B A4 AT RE S VR R
Y4 R HEE o IR - TN
%i%@ﬂﬁ$~#@§4quﬁif«g%iﬁﬂyrimﬁﬁqﬁ‘
\ ogﬁui@f‘ R TR b SRR 1«:‘6/?]@%]?1"7 3 A,
LB E S qaw%];a Ak A5 %8 2 5 ¥ {7 (Enckevort, 2001; Quartel,
2007) » m%vﬁ) PR H ﬁﬂﬁ&%@h{#?;i%moﬁé@
FHEFHRPYPT AR RO FRTAZPFF L, 0P 5 A
B f5 B2 R A PE L AF L (R4 B R A 4 FR(Uunk et al.,
2010) o g B fE Joijp B it S Rp B B A5 L RTE2 AT Y AR o
Madsen and Plant(2001)2 Harley % 4 (2007)32% E 217 p & 2] %] § 2
H - kst (waterline) 2 " g3t B A BHP B A 30 252 2 gx o W 2 2 g
* % B Duck beach > i 4 Rl = # g * >t 2+ Collaroy-Narrabeen beach
o Uunk % £ (2010) = 74 B 7 p B fL D30 B K ke 252 3 %
FRFIAPES T APTFI A G R R A

143 % A3 2P GE REE LR

SHAREREC IR ZERHBAER > ARBIE LS &
RA s A R EADE RPN BEE AR A F
SRR R RGBT BRF o my Sy U o g E R ha
TR SRR E o TF - £ - I B g S ¢ (Kroon et al.,
2007) o ¥ ¢b 5 ip A B I TG A f GRIEN A PRI FEDFIFERS
P HED RSB AD B TR LRI G T BB E -

METIEDAGEEAG T ELRRT ’ﬁ%%fﬁi;ﬁﬂ%;ﬁﬁi%
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Be sl WAEARAEPRECEAAIRE 3 RAREBLER - J PR
FTETERRRA RSk Comtiew Project TR - -
TE AWz E BT ¥ & Argus ¥ kE 5&,, «u(HoIman and Stanley,
2007) > I * B S HERBT FRER BB ARB BHTER 6 BT
Ao B BRI F FT A AR 2 B4 o & CoastView Project ¥

Jﬁ TE TR A AR ip #%(Coastal State Indicators, CSls, % Davidson
etal, 2007) » 1/ 4% i 8 ST H (=% B FIAE (T A AL A HE B A RE
B A P B HEEERR 2 B REE S g 2 g 22 (Smit et al., 2007, Kroon et
al., 2007, Jimenez et al., 2007, Huntley and Stive, 2007) -

BB }E’L—? /—-‘l‘f—’g #B F&@Ei%{“‘ » B fiﬁtﬁlﬁﬂﬁ'_ﬁ ’* 7:1 ﬁ&@éﬁé’—‘]ﬁ'ﬂ% 4
CSlz AT 5 a PR - Bhm 3 » LT ARF * 30 F /4 iz iR
(Hamm et al., 2002, Hanson et al., 2002) - &5 /3 ¥4 8 F 2 & 27 & 401
AR d HETE B RS ERRA T LRI HIARTE 2 4478
7 P » &4 Van Koningsveld and Mulder(2004) ¥ & 2 - = #p gran = B
TR s AAHEE 7% & 5L (Momentary Coast Line, MCL) 4 47 » g B & %k
AR Y o RFEFE L) AREE FAXEA AN T
Smit % 4 (2007 ¢ B EJPTEF LR PE T R 780
(Intertidal Momentary Coast Line, MICL) 7 #L:& 7 & 4775 B B #7187 5 %
S BAREAETHETEFZ MCLA74p g & 1% H%"\pj AIES
PEATAE R AR BB TANARE] B el TRIFLAEFE

B2 o K= X g 2o g S5 Y N VED S
Z_ 3:5 AN Y= S A R: - e R 218 /5 )Etr‘f‘ ﬂ%’i’/}i/\ﬁr /n=~ 'L ’ U?
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o F%Tﬁ%ﬁ#%%%ﬂg@?ﬂ’@r%%ﬁﬁlﬁoﬁﬁ;
RSN 0 SR D ER

A TR Th ARREAIFEL . ¥ BB 2011 £ 30 (%
)26 0 kT Rk B BRI TAL(201L £ 6 7 23 p 15 pF) 0 ik
Chickadel % 4 (2003) /% i& {7 & + ##i7 g_,,,L LA B g AR ) B
ﬁﬁ’fﬁﬁﬂwﬁuﬁ@@ﬁéﬁﬁ VRS EE R YRS
J%Wﬁ@m’gﬁﬁﬁﬂm@¢7§'ﬁﬁ%ﬂo

CHEBEREC PRBERIERRLIT A F e 2 2 AT
o B H o PP EEBPNINAERDE C BRSed GG
T M AT TE > TR REFTTEREE R 2B R
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Sl NSV ES  RL HIT TR MRS IF A A R
%%’ﬂ*ﬁ$%ﬁii¢ﬁ’fm%*®ﬁﬂ*4ﬁﬁlﬁﬂ#p
i Ao (longshore current) » @ o & gLegigin 41 b s F"f?‘ = Hr A (rip
current) o % Hp 3 ML B TR Z FR AT TE R T BV TERPIR B8
THL O G, TR ERERETHE A2 ETTRAARTET e AT F
Wo P ARAFIFRMFER IR AR gL E i
&97$W*@@’$m%ﬁ@%$ S T 0 BT AL B £

EEFRFABRE V) FREPS P EFR LA LRT BT 5
mHEM o ARERREEAF S L A RELT A GPETFL > 2P
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2.1 & 3 4H » B BB & A

SN ST R 0 ok G g S R e SR A
RF EENE O REPABEERENEGFIFAII AT RS R
o 1T E LB TR A AT o F BB RFRTE Al 2B LG BT R
T3 ORHE s B P k AR B 245 2 FL2-14S3C 1/2” CCD
IEEE1394h #i = #E R 44(H 2 & ¥4 2.1.1 #757) > 1 10Hz B3¢
B~ =R s 1280(pixel)x960(pixel) B2 i fE47 & > 2 4§ 10 » 454p &
P BRIl BaE - BUAABREAB R B > Bik
REXRAFER o amplzh i BB )2 B idpEr LRE > 4
B 2.1.1 %57 » B Bip] & 22N Ao Azdo B 3.1.2 #r T o

% 211 FL2-14S3C # iR B R 1 4

A5 FL2-14S3C

¥R B R 1/2"CCD

AR A STy 1392x1032

T SR 4.654m x 4.65m
Bz 4l e IEEE 1394b

e % b IRFP - B SRR
TR DC 8~32V

P 2.5W

& =t (mm) 29%x29%x30 mm
s ER K EE F=6mm
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FEE e BREP AR EPB AN ERI RS
ff‘ﬁﬁx%ﬁa’ R SR T LA &é%aewe XY

B e LB EE L 212 EEF 0 H 253
2cm/pixel -
A ﬁg‘}@’# g;q o
% 212 FL2-14S3C # P p Lk .55 %
WA S HERKRT
S B BE 1280 (pixel)
u, 511.5
v, 383.5
K, —9.4931x10°°
k, 0.019492
A, 1.0306

B] 2.1.3 }3 /?E ’a’%»ﬁ’ ’bg}fi'"&r’,ﬁ" 'g»"’ Vi
d B4R G F AT > BAEFIE Y ’]"’J}Ts‘ ’ r‘s EF- BT B
AR GRS A e PRI PRI T R -
EA o

213 63 BE+HBBRED ()T E» R RE B (LR

RTS8 R ers %ﬁ:ﬁ»ﬁéﬁ » %12 PENTAX 2 ¢
#li% ¢ PCS-335 % jb jpl BT 4 % ERVELEABE LY R



B YRR RN LB 13 B2 b oa A Ee R TR 0 iR

B AR 214 8 4 213 577 -

>

100
200
300
400 @
500
600 §

700

100 200 300 400 sS00  BOO 700 8O0 SO0 1000

214 &3 BE 5 R ARRED G2 ¥ 6 HFIREE L6

%213 &+ BE v PERRIEY & HBB RS
GCP X(m) Y (m) Z(m) U \Y

1 105.023 9.487 28.233 14.23 396.49

2 55.565 37.513 28.168 658.52 577.02

3 74.469 16.431 27.835 174.97 506.99

4 64.452 21.810 28.021 310.32 557.23
5 63.161 22.779 31.818 338.12 630.12
6
7
8
9

63.159 19.668 31.190 280.76 628.74
60.538 18.122 31.161 267.37 655.19
71.308 11.941 31.747 111.65 602.90

69.751 9.330 31.829 68.03 624.18
10 66.284 11.152 31.836 109.29 642.63
11 56.956 16.485 31.770 249.82 704.74
12 53.834 18.271 31.718 305.66 730.54
13 55.631 14.254 31.757 211.30 726.22




2.2 i Bin gl

BT AR s 194 1 0 Holland % 4 (2001) % 14 3 f247 4%
o p & R Hoin @ &~ 7 £ (particle image velocimetry
techniques) » A $5 I3 FlF T G oonig A G35 St 3 2 R i
LR g A FAF LSRRI AR G 1
Chickadel % 4 (2003)%2 Cohen % 4 (2004)?l | * 3 f2+7 CCD #2218 ¥
R F B A BARE G st e B EREE > AL AR
2 % ;ﬂi ; ¥ ¥RE7 {5 (2009);~ * Chickadel % # (2003)4 7= ;2 » 3t 5
2 F EBAKTICANERT RS EE R otk o

A% Chickadel % « (2003)#7# iT A i B2 ths 172 2 8 8 i B R
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% 2.2.2 2011/03/07 15:00 ;5> i) & A 7 5% % % (¥ = : m/sec)

Sec-N | Sec.1 | Sec.2 | Sec.3 | Secd | Sec.5 | Sec.6 | Sec.7

6 -0.07 | -0.36
-0.08, -0.17| -0.17| -0.14| -0.14| -0.15, -0.11
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6
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-0.14 | -0.22 0.02 0.00| -0.24 001, -0.17
-0.12 0.01| -0.20 0.00 0.03 0.06 0.03
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6
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Sec-N | Sec.l | Sec.2 | Sec.3 | Sec.d | Sec.5 | Sec.6 | Sec.7 | Sec.8
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-0.07
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Sec-N | Sec.9 | Sec.10 | Sec.11 | Sec.12 | Sec.13 | Sec.14 | Sec.15

8 -0.04 0.02 0.13
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0.22 0.21 0.25 0.17| -0.05| -0.01
0.29 0.27 0.18 0.02| -0.08| -0.01
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0.26 0.20 0.14 0.12 | -0.07 0.12 0.22
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Sec-N | Sec.l1 | Sec.2 | Sec.3 | Sec.4d | Sec.5 | Sec.6 | Sec.7 | Sec.8
8

0.03
002 -0.11 0.05 0.03
-029| -0.36| -0.05| -0.08 0.01 0.02 0.04 0.06
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% 225 2011/06/23 15:00 & #ALim 2] 6 A 5.2 % 4 (¥ = : m/sec)(F)

Sec-N | Sec.9 | Sec.10 | Sec.11 | Sec.12 | Sec.13 | Sec.14 | Sec.15

8 0.05 0.06 | -0.03
0.03 0.03 0.02| -0.10
0.06 0.03| -0.02| -0.04| -0.03| -0.02
0.03| -0.06| -0.01 001| -0.05| -0.22
-0.21 | -0.00 0.07 0.00| -0.01| -0.15| -0.08
-0.14 0.07 0.08 0.06 006 | -0.12| -0.10
-0.08 0.07 0.07 0.06 0.07 0.05| -0.00
0.05 0.01 0.07 005 -0.10| -0.01| -0.01
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2415 FEERECVESBDET 1P & SHBRATAZ
¥ ZRAF L B A2 AT
B2 S E(m) N(m) Z(m) U Vv
1 313539.476 | 2652539.589 | 7.290 13 192
2 313372.821 | 2652660.673 | 7.344 133 | 237
3 313180.354 | 2652800.193 | 6.383 238 | 280
4 313211.274 | 2652712.194 | 2.343 285 | 240
5 313115.270 | 2652679.094 | 2.442 570 | 233
6 313096.058 | 2652713.323 | 2.170 619 | 251
7 313151.348 | 2652762.285 | 2.664 | 397 | 270
8 313125.624 | 2652889.770 | 18.347 | 243 | 354
9 313097.981 | 2652873.994 | 18355 | 519 | 336
10 313096.519 | 2652923.645 | 28.165 | 384 | 395
11 313095.994 | 2652939.309 | 28.242 | 243 | 478
12 313071.052 | 2652943.184 | 28566 | 573 | 428




2416 FEEEECTESBBAFE2H I FBRATAZ
2 1 gl A IS % A2 - S
B S5 E(m) N(m) Z(m) U Y
4 313211.274 | 2652712.194 | 2.343 11 244
5 313115.270 | 2652679.094 | 2.442 296 | 228
6 313096.058 | 2652713.323 | 2.170 344 | 242
7 313151.348 | 2652762.285 | 2.664 127 | 270
9 313097.981 | 2652873.994 | 18.355 | 249 | 331
10 313096.519 | 2652923.645 | 28.165 | 119 | 398
12 313071.052 | 2652943.184 | 28566 | 309 | 418
13 313069.582 | 2652660.525 | 1.202 416 | 222
14 313028.445 | 2652600.871 | 5.532 499 | 199
15 312984.558 | 2652608.346 | 5.868 592 | 198
16 313040.618 | 2652646.679 | 1.004 485 | 220
17 312994585 | 2652650.623 | 6.685 600 | 208
18 313064.109 | 2652742.587 | 1.008 445 | 262
20 313069.183 | 2652909.612 | 18.482 | 567 | 464
21 313062.433 | 2652886.738 | 18.383 | 581 | 366




3417 FELEBECTVESBBAT IS G SHBRATRL

¥ ZRAF L B A2 AT
B2 S E(m) N(m) Z(m) U Vv
5 313115.270 | 2652679.094 | 2.442 17 231
6 313096.058 | 2652713.323 | 2.170 67 246
13 313069.582 | 2652660.525 | 1.202 142 | 222
14 313028.445 | 2652600.871 | 5.532 230 | 198
15 312984.558 | 2652608.346 | 5.868 319 | 193
16 313040.618 | 2652646.679 | 1.004 215 | 217
17 312994.585 | 2652650.623 | 6.685 326 | 203
18 313064.109 | 2652742.587 | 1.008 178 | 260
19 312963.914 | 2652706.653 | 10.283 | 448 | 208
20 313069.183 | 2652909.612 | 18482 | 306 | 452
21 313062.433 | 2652886.738 | 18.383 | 314 | 358
22 313043.450 | 2652906.575 | 18551 | 583 | 403




2418 FEZREcESJBPBAFECLY & 4B RRIFTAL
# - RAH K B A2 AL S
2L (> S b E(m) N(m) Z(m) U \%
1 313223.241 | 2652768.862 6.342 104 | 260
2 313211.274 | 2652712.194 2.343 252 | 233
3 313168.114 | 2652708.099 3.118 349 | 226
4 313145.077 | 2652701.710 3.247 442 | 225
5 313180.354 | 2652800.193 6.383 158 | 277
6 313151.348 | 2652762.285 2.664 338 | 272
7 313125.602 | 2652776.897 2.141 432 | 282
8 313125.624 | 2652889.770 18.347 180 | 355
9 313115.077 | 2652874.808 18.260 238 | 336
10 313107.565 | 2652873.440 18.283 325 | 331
11 313119.310 | 2652907.503 18.719 157 | 425
12 313111.372 | 2652902.406 18.501 252 | 418
13 313108.624 | 2652895.447 21.372 314 | 401
14 313153.742 | 2652707.382 3.153 391 | 225
15 313115.270 | 2652679.094 2.442 509 | 219
16 313067.777 | 2652564.950 0.865 644 | 187
17 313059.810 | 2652573.140 2.016 657 | 188
18 313069.582 | 2652660.525 1.202 603 | 218
19 313040.618 | 2652646.679 1.004 726 | 217
20 313096.058 | 2652713.323 2.170 556 | 244
21 313125.602 | 2652776.897 2.141 432 | 282
22 313102.492 | 2652766.405 2.037 516 | 277
23 313076.197 | 2652764.535 1.689 616 | 276
24 313064.109 | 2652742.587 1.008 660 | 267
25 313106.386 | 2652874.081 18.253 393 | 326
26 313097.981 | 2652873.994 18.355 460 | 329
27 313086.855 | 2652899.632 17.376 559 | 420
28 313080.423 | 2652899.455 18.490 632 | 436
29 313074.508 | 2652896.059 18.522 708 | 421




%419 TFEZFFECIESERPEEGE C2¥ g BB RFT AL
# ffe ZRAF L B A B il A
BE 1+ S B E(m) N(m) Z(m) U \
1 313223.241 | 2652768.862 6.342 139 286
2 313211.274 | 2652712.194 2.343 302 273
3 313168.114 | 2652708.099 3.118 390 270
4 313145.077 | 2652701.710 3.247 490 268
5 313180.354 | 2652800.193 6.383 --- ---
6 313151.348 | 2652762.285 2.664 378 304
7 313125.602 | 2652776.897 2.141 479 324
8 313125.624 | 2652889.770 18.347 — —
9 313115.077 | 2652874.808 18.260 " "
10 313107.565 | 2652873.440 18.283 358 364
11 313119.310 | 2652907.503 18.719 191 450
12 313111.372 | 2652902.406 18.501 283 446
13 313108.624 | 2652895.447 21.372 345 429
14 313153.742 | 2652707.382 3.153 439 269
15 313115.270 | 2652679.094 2.442 556 263
16 313067.777 | 2652564.950 0.865 693 231
17 313059.810 | 2652573.140 2.016 707 232
18 313069.582 | 2652660.525 1.202 652 262
19 313040.618 | 2652646.679 1.004 7 262
20 313096.058 | 2652713.323 2.170 603 287
21 313125.602 | 2652776.897 2.141 432 282
22 313102.492 | 2652766.405 2.037 563 320
23 313076.197 | 2652764.535 1.689 664 321
24 313064.109 | 2652742.587 1.008 710 311
25 313106.386 | 2652874.081 18.253 440 368
26 313097.981 | 2652873.994 18.355 508 372
27 313086.855 | 2652899.632 17.376 571 463
28 313080.423 | 2652899.455 18.490 648 475
29 313074.508 | 2652896.059 18.522 722 466
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CURE 3 S8 -3 5 SIS 2 SCA SR EOK

(UosVo) B2 15 ¥ v B (B Tk 4B & 52) o
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(X y,2) : 2 Y TR - Bz = AR (A e KR kAo
(X0 ¥erZe) @ B2 B (% B LR k5o

MG - BirdE@its & Ra ~ 112 y4p M 2 3x3 "L

m, m, m;, 1 0 0 (cosp O —sing| cosy siny O
M=m, m,, my|=/0 cosa sina| 0 1 0 —siny cosy O
My My, My, 0 -sina cosa|sing 0 cosp 0 0 1

cos 3 cos y cos gsin y —sin g

=|sinasin fcosy —cosasiny sinasin gsiny +cosacosy sinacosp | (1.1.2)
cosasin fcosy +sinasiny cosasin gsiny —sina cosy  COS & CoS B

B g fyAuls XY Zhent S 5 0 B2 X (L11)E 2 (L1.2)

GiEE
u-—u, my, m, Myl X=X
V=Vy [=CIMy My My Y-, (113)
0- (_ f ) My My My || 22,

E BN (2.1.3)F 11 38 (2.1.4)B~ R ] F Bec

c- f (1.1.4)
m31(X - Xc) + mSZ(y - yc) + m33(z - Zc)

N (114) A ~ N(LL3)T F R - £ AN > 4ot (LLE)#F

u-u, = f mll(x_ Xc)+ mlz(y_ yc) + mls(z — Zc)

Mgy (X=X ) + Mgy (Y — Ye) + Mgy (2 — 2,) (1.1.5)
Vv, = f My (X = X) + My, (Y — V) + Mys(z - 2,)

m31(x - Xc) + msz(y - yc) + m33(z - Zc)
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L, _% (1.1.18)
L, - % (1.1.19)
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¥ od x=(ATA)Ab Kz > & F &+ SVD 4~ f# ;2 (Singular Value
Decomposition) fiz o & K {EFEF WS Hcis - 7 TP R AL T
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Ary = \/(Uf,-j —Up)? + (v —V,)? —\/(uif —Up)? + (v —v,)? (1.2.8)
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Bz 5o iz A RE R TR B b AR
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3 IR IS KL
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T TR %”ﬁ.’ra—’— 47 ;2 (Newton-Raphson method):g {7 #p % 18 & % >
F(L1.6)¥ o g = fE Sl A

3
N,

{F(f,a,ﬁ,y,xc,yc,zc)=qﬂu(u—uo)—f0=0 (1.3.1)

G(fiaiﬁ!77xc7yc7zc) = qﬂw(v_vo)_ fp =0

He

q=my(X=x%.)+My,(y—VY,)+myu(z-2,)
0 =my (X—=X)+ My, (Y —y) + My, (2—-2) (1.3.2)
P =My (X=X)+ My (Y—Y.)+My(z-2)
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F +ﬁdf +Eda +ﬁdﬁ+ﬁd]/+ﬁdxc +£dyC +Edzc =0
oa op oy OX

of c 8yc 8Zc (133)
G +@df +@da +§dﬂ+ﬁd7/+(§76dxC +2—GdyC +ZTGdZ° =0

of oa op oy

C c c

(uf]

F oo BEAIBET IR S e et B SR (X, y,2) R Bl

B u,,v,) 0 Fl N (133)F g A
bitdf +b2der +bldB +bidy +bidx_ +bitdy, +bl'dz, = —F,, k=1,---K
b2df +b?da +bZPds +b¥dy +bZdx, +bZdy, +bZdz, =-G,, k=1,---K
(1.3.4)
P KEEdgalicp o @ N (1.3.4)7 ihig Elic ko™ 7

AX =X =X, AY, =Yy —VY.» AZ,=2,-2, (1.3.5)
Auy =4, (U =), AV, =4, (v, — Vo) (1-3-6)
0, = My, AX, + My, Ay, +My,AZ, (1.3.7)
0, = M, AX, +M,Ay, +Mm Az, (1.3.8)
P, =My AX, +My,AY, +My,AZ, (1.3.9)
oF
bi.]':g:—ok (1310)
» OF
b,” = % = AU, [-My AX, =M AY, —MyAZ, ] (1-3-11)

by’ = % = Au, [cos & cos £ cos yAX, + COSa oS fsin yAy, —cosa sin SAz, ]

— f[-sin g cos yAx, —sin gsin yAy, —cos fAz, ]
(1.3.12)
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bt = o = AU, [-My, A%, + My Ay, ]— f[-m,Ax, +m, Ay, ] (1.3.13)

0 = A my + fm,, (1.3.14)

b = _ _Aum,, + fm, (1.3.15)

b = ZF — _Au,m,, + fm, (1.3.16)

b =2 =, (1.3.17)
oG

bkzz = % = AVk [_mZIAXk - mzszk - mzsAZk] —f [m31AXk + msszk + m33AZk]
(1.3.18)

b> = % = AV, [COS c COS /3 COS yAX, + COS cx COS BSin yAy, —COSaSin SAZ, |

— f[sina cos S cos yAx, +sina cos gsin yAy, —sinasin fAz, ]

(1.3.19)
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b = STG _ AV, My, + fm,, (1.3.23)
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2011/6/9 2:00 1 0.77
2011/6/9 1:00 1 0.75
2011/6/9 0:00 1 0.71
2011/6/8 23:00 1 0.63
2011/6/8 22:00 1 0.57
2011/6/8 21:00 1 0.53
2011/6/8 20:00 1 0.47
2011/6/8 19:00 1 0.46

Date_Time TideValue
(5 adp- x) | 1YPE (2 2)
2011/6/9 8:00 0 0.731
2011/6/9 7:59 0 0.73
2011/6/9 7:58 0 0.727
2011/6/9 7:57 0 0.726
2011/6/9 7:56 0 0.729
2011/6/9 7:55 0 0.735
2011/6/9 7:54 0 0.729
2011/6/9 7:53 0 0.73
2011/6/9 7:52 0 0.725
2011/6/9 7:51 0 0.74
2011/6/9 7:50 0 0.722

Date Time=g@Lp|F# FF TideValue=i? = &
Type=F R ERPIFEO %27 1441 %,1 7 11 éi)
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£312 7 gy FRA

Date_Time T TideValue
(5 |- &) ype (8 2 )
2011/6/9 7:00 1 3.31
2011/6/9 6:00 1 4.04
2011/6/9 5:00 1 4.47
2011/6/9 4:00 1 4.61
2011/6/9 3:00 1 4.3
2011/6/9 2:00 1 3.59
2011/6/9 1:00 1 2.67
2011/6/9 0:00 1 1.75
2011/6/8 23:00 1 0.99
2011/6/8 22:00 1 0.74
2011/6/8 21:00 1 0.96
2011/6/8 20:00 1 1.5

Date_Time TideValue
(5om-x) | DPE (w12 2)
2011/6/9 8:09 0 3.335
2011/6/9 8:08 0 3.352
2011/6/9 8:07 0 3.372
2011/6/9 8:06 0 3.392
2011/6/9 8:05 0 3.41
2011/6/9 8:04 0 3.428
2011/6/9 8:03 0 3.45
2011/6/9 8:02 0 3.468
2011/6/9 8:01 0 3.478
2011/6/9 8:00 0 3.496

Date Time=gLp| F & TideValue=i = &

Type=F R EPRPIFRO A7 144158145 1] Bé*‘lji)
>'/5‘1 Bé’:]-:f;“’}"WIQ-‘F ‘?\‘iqag/?ﬁ E‘é’:fva?
I“"“r@%]‘?" kel & FHL o
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£3-13 $ 4 BB 4 FHA

Date_Time WS_AVG WD_AVG
(& rds- 5)(H o 2 )|(H e [ ])
2011/6/9 8:40 2.716 308.9
2011/6/9 8:30 2.263 324.5
2011/6/9 8:20 2.451 331.1
2011/6/9 8:10 2.3 334
2011/6/9 8:00 2.125 342.5
2011/6/9 7:50 1.921 342
2011/6/9 7:40 1.675 347.3
2011/6/9 7:30 0.964 355.8
2011/6/9 7:20 0.683 9.9
2011/6/9 7:10 0.491 42.5
2011/6/9 7:00 0.49 39.6
2011/6/9 6:50 0.491 39.1

Date_Time=pip| 5 ¥ WS_AVG=h i# WD_AVG=h

£3-14 # Rp R 4 FHZ

Date Time | WS_AVG WD_AVG
(& m4g- 4)(H o R IP)(E ek [ ])
2011/6/9 8:40 2.829 206.3
2011/6/9 8:30 2.977 199.9
2011/6/9 8:20 2.366 209.7
2011/6/9 8:10 2.013 197.6
2011/6/9 8:00 2.129 193.8
2011/6/9 7:50 2.084 196.6
2011/6/9 7:40 2.51 188
2011/6/9 7:30 1.613 194.1
2011/6/9 7:20 2.553 169.4
2011/6/9 7:10 2.184 183.2
2011/6/9 7:00 2.087 184.1
2011/6/9 6:50 2.135 186.6

Date_Time=pLi#|p5 ¥ WS_AVG=h i# WD_AVG=h +

3-29



£3-15 T TH R 4 FHA

Date_Time WS AVG WD _AVG
(& msg- 4)|(H o P))(E g [ =)
2011/6/8 13:00 4.399 253.8
2011/6/8 12:50 4.163 252.8
2011/6/8 12:40 4.139 253
2011/6/8 12:30 3.981 254.8
2011/6/8 12:20 4.02 253
2011/6/8 12:10 4.02 253.4
2011/6/8 12:00 3.83 249.5
2011/6/8 11:50 3.349 243.2
2011/6/8 11:40 3.19 231.3
2011/6/8 11:30 2.861 237.4
2011/6/8 11:20 2.765 231.6
2011/6/8 11:10 2.908 236.6

Date Time=gp|= B WS _AVG=FL i# WD _AVG=h +

%3-16 EPh 4 Tk A

Date_Time WS _AVG WD _AVG
(& m4g- 4)(E o R IP)(E ik [ ])
2011/6/9 8:40 1.807 246.8
2011/6/9 8:30 1.813 259.2
2011/6/9 8:20 1.554 248.2
2011/6/9 8:10 1.872 247.8
2011/6/9 8:00 1.405 237.1
2011/6/9 7:50 1.429 233
2011/6/9 7:40 2.08 245.5
2011/6/9 7:30 1.314 238
2011/6/9 7:20 0.221 206.5
2011/6/9 7:10 0.976 214.8
2011/6/9 7:00 1.994 229.3
2011/6/9 6:50 1.891 237.7

Date_Time=pLi#|p5 ¥ WS_AVG=h i# WD_AVG=h +
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£3-17 2 A BB P THRA

Date_Time | TideValue Temp
(F 24— )|(E =208 =B [#&X)
2011/6/9 8:17 150 26.5
2011/6/9 8:16] 151.5 26.5
2011/6/9 8:15| 152.9 26.5
2011/6/9 8:14| 154.1 26.5
2011/6/9 8:13|  155.1 26.5
2011/6/9 8:12|  155.9 26.5
2011/6/9 8:11| 157.1 26.5
2011/6/9 8:10| 158.4 26.5
2011/6/9 8:09| 159.9 26.5
2011/6/9 8:08| 161.2 26.5
2011/6/9 8:07| 162.8 26.5
2011/6/9 8:06| 164.3 26.5

Date Time=g:p| ¥ & TideValue=i# = Temp =-k &

%3-18 + RiEW T L

Date_Time | TideValue Temp
(F 24— )(E o 0)|(E = [#EX))
2011/6/9 9:17| 68.5 30.8
2011/6/9 9:16| 68.85 30.8
2011/6/9 9:15| 69.11 30.8
2011/6/9 9:14|  69.37 30.8
2011/6/9 9:13|  69.59 30.8
2011/6/9 9:12| 69.9 30.8
2011/6/9 9:11| 70.44 30.8
2011/6/9 9:10| 70.83 30.8
2011/6/9 9:09| 71.3 30.8
2011/6/9 9:08| 71.63 30.8
2011/6/9 9:07| 72.02 30.8
2011/6/9 9:06| 72.5 30.8
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£ 3-10 % TP T4

Date_Time | TideValue Temp
(F 24— )|(E =208 =B [#&X)])
2011/6/9 9:11| 170.9 29.1
2011/6/9 9:10 171 29.1
2011/6/9 9:09| 171.2 29.1
2011/6/9 9:08| 171.4 29.1
2011/6/9 9:07| 171.7 29.1
2011/6/9 9:06] 171.9 29.1
2011/6/9 9:05| 172.1 29.1
2011/6/9 9:04| 172.4 29.1
2011/6/9 9:03| 172.6 29.1
2011/6/9 9:02| 172.8 29.1
2011/6/9 9:01| 172.9 29.1
2011/6/9 9:00 173 29.1

Date Time=g:p| ¥ & TideValue=i# = Temp =-k§

4320 BPH P TR A

Date_Time | TideValue Temp
(F 24— )| (E =2 2)|(E = [#EX))
2011/6/9 9:17| 123.1 28.7
2011/6/9 9:16] 123.5 28.7
2011/6/9 9:15| 124.4 28.7
2011/6/9 9:14| 122.5 28.7
2011/6/9 9:13| 121.2 28.7
2011/6/9 9:12| 122.7 28.7
2011/6/9 9:11| 1235 28.6
2011/6/9 9:10| 122.6 28.6
2011/6/9 9:09| 123.9 28.6
2011/6/9 9:08| 124.4 28.6
2011/6/9 9:07| 126.7 28.6
2011/6/9 9:06| 127.5 28.6
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