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ABSTRACT:

This report includes two sub-projects: (1) Application of in-situ video analysis to near-shore
morphology change (2/4), and (2) Harbor Environment Information website system integration
and implementation (2/4). 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. This video
analysis method can also be used as a pre-survey operation in coastal area where dramatic morphology|
change renders a detailed survey necessary.

(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 the Web and PDA, (b) Keelong Harbor, Suao
Harbor, Kaohsiung Harbor and Penghu Harbor instant monitoring image offering most users to link and
watch quickly by broadcasting, (c) It is offshore that the typhoon invades Taiwan of period and
meteorological simulation cartoon inquiring and historical monitoring image of West Pacific Ocean and
inquire about download and play. (d) The oceanographic data real-time inquiry includes 72hours/12 hours
of near-shore numerical simulation, real-time oceanographic data and overlapping functions. It also
gathers historical records of wind fields’ (atmospheric pressure,) wave, tidal, current field, diffusion, and
tsunami numerical modes, and provides the inquiring methods of data table, various statistical table,
statistical charts (such as block diagrams and rose diagrams,) and printing functions. (¢) Offer the
Automatic Identification System (abbreviate as AIS system) link real-time observation data chain, in
order to offer every ship in quay to get data immediately; Can offer the main harbors to carry on AIS
systematic application at present, can further popularize and promote to the other authorities for
application.
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My My Mg 0 —-sina cosal|sing 0 cosp 0 0 1
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M) My y) + Mz,
Mgy (X=X ) + My (Y = Y,) + Mgy (2 — 2,
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L : (2.1.9)
L= UM, :Curr]l2 (2.1.10)
_ UoMss +C,Miy
L, = . (2.1.11)
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d=L —(vxL) (2.1.26)
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1 (x,y) » BF kA g\'ﬁ(uv)m%}insnxﬁ% /\%“r R el A O

lf_.a_(x,y)i #%ﬁd PPN EREETTEEFY R BT E o

2.2 AN IFEKRL

- BREEIBIERASE It apES o 2R
AVELE €3 [Sw i d IR %o~ Fifg S4e ¥ (Radial Distortion)
R Y o BEL RE R R SRRAT AR AR R e B2
WG AR B o FIR PP T IO ok BT R F B R £k
AR AP LRREERUERAPLPEE AR GPFAEL - BRL
R

Holland % * (1997)#& ix— fate it > ;2 K fE AR ifda o chR* 45 > T

P OREBEER S PRI ETA LS BAEE P KD (Interior
calibration) 2 2 ¢k ¥R 4% & (Exterior calibration) o p #R42 @ & i * T g &
T R RERAB N I S (A, AU ) B RS e e T Sk
PUOEEVANFRTES cREFFEF MxN BB R
FRRAVRTE LT FIR o Ap ISR ERY o REFETG R
FRTFEEW D T P EBEEE O GT e T T oo FMPRE R L



A EET AL o022 TG 1 0 BIRNQLY)F Ly A

_Lx+Ly+L,

Lyx+ Ly +1
_ Lx + L6§/+ Ly (2.2.1)

Lox + Loy +1
SRR T B A

XL, +yL, + L, —xuLg —yuL,, =u (2.2.2)
XL + yLg + Ly —XvLy — yvL, =V

MR g |2 N (22.2) £V E A
XLy + VLo + Ly = XU Lg — YU Lg =uf, i=1---m, j=1.-n (223
X;Ls + YyLe + Lg =XV Ly = Vv Lg =V, i=1---m, j=1.--n
Ho oV 545w BLEf 4 o F if(distorted image)t 2 4]e BEehif
%i%’ﬂﬁ@ﬁﬁﬁ&ﬁﬁﬁ%imkﬁﬂﬁgﬁwﬁaﬁ,%u
B L BRI BPaERET IR XE LR W
(X, ¥) = (1, J) > Pl38(2.23)7 @ =

iL1+jL2+L4_iui?L9_jui?"iO:ui(jj’ i:]'.“m’ j:]‘“'n (2 24)
il + jlg + L —ivi Ly — jvi Ly =V{, i=1---m, j=1.--n o
T B AR A
111 —uf -ug 0 o0 ofL ] full
1 -2u5, -uy O 0 OfL, us,
LR . L4 s
n 1 -muj, -nui 0 0 OfL ug
M m Pl= (2.2.5)
0 0 —Vn — Vi 11 1)L Vig
0 0 0 -2v§ -—vy L, Vs,
. L | | ..
|0 0 0 -mvy, -nvp, m n 1]Lg| |vg |




W gl B v 10~20 B oo 713 (2.2.5)
¥ & % iF T A7 2 (over-determined) o ¥ o2 ¢t Eoo] T2 a7 vk iR
A P28 (L, L, L, L L L, Ly, L) © #-78(2.2.5)% & Ax=b4B*L253% » g
¥ d x=(ATAAb K f% > & F x* SVD & ﬁ’ié /% (Singular Value

<,

Decomposition) % o 4 R{EFEF WP SHcis > ¥ TP EIRBELLS
& BB 4= o B2 5% (undistorted image) 2. B 1§ g\% &R BE (U, V)

uig’:%, i=1.m, j=1--n 226
BTS2 R ST AR 1 R (U], vy) 1

CIE = B L ek Y (TRVAS Ical N L
T =5 o) + () )’ (2.27)
A :\/(ui[jj —Uy)° +(Vi? ~Vy)? _\/(Uif —Up)* + (v ~Vp)* (2.2.8)

Hooor S Wi d B I R P hERSE > Ar

AR W T e e RSP B2 R o o Pt lidp T R E -
Bz FAN e R RE R R B R

Ar =K r* +k,r (2.2.9)

)j*m?ﬁ»‘s‘;‘ Edrd (52 B R HEP W ECATE IR A

PO TR B REFEREG O (U,Y,) HE SRR 0 T i 3%
BLdg b A B Ar 0w BT d T id LR

AH TS e A K RA DR T AL -1 R
ST ERE RV PR 3 U R ST RN
HeEHh T o RS EPPE TR il F R R RTE 101 4

Bl A T



: (2.2.10)

TPHEPBER AR DRE > 2R ABEPRERE NS * 2

Pl SRR BB OIS (FLa B X Yo 2) TR T E]
T =3 2% $5 e 2 47 % (Newton-Raphson method)ie 7 4p % 18 & &2 -
F(2.1.6)7 2@ & rE S ) AL

F(f,a,ﬁ,y,xc,yc,zc)=q/1u(u—u0)—fo:O (231)
G(f,a, B, 7. % Yoo Z,) = G4, (V=V,) = fp = 0 -

He

q=my(X=%)+Myu,(y—VY,)+my(z-2,)
0=my (X=X )+my,(y-y.)+m,(z-2) (232)

P =My (X=X)+My(y—Yy,)+my(z-2)

7(2.3.1)14 iJR PEBRNNERTRY - X3 > ¥ @AM 50

F +8—Fdf +ﬁda+ﬁdﬂ+ﬁdj/+a—|:dxc +£dyC +ﬁdzc =0
of o 0 oy

s e % (2.3.3)
G +§df +§da +§dﬂ+@d7x +§dxC +Edyc +§dzc =0
of oa op oy OX oy, 0z

C c c

F - BEAIET UH B e drint bR (x,Y,,z,) R Bk
B (Uov) 0 FIE 4 (23.3)F i@ =
bi'df +b2da +b2dB +bdy +bZdx, +bidy, + bl dz, =—F,, k=1,--K
b2df +bZ2da +b2dA +b2dy +bZdx, +b2dy, +bZdz, =-G,, k=1, K
(2.3.4)

H¥ KL hndicp o @ N (2.3.4)7 hif E i Boke T S



AX =X —X, AY, =Y, — VY., Az, =2, -1, (2.3.5)

Au, =4, (U, —Uy), AV, =2,(v, —V,) (2.3.6)

0, = My, AX, +My,Ay, +My,AZ, (2.3.7)

0, = M, AX, + ML,AY, +M,AZ, (2.3.8)

P, = My AX, +M,,AY, +M,,AZ, (2.3.9)
oF

b&lzgz—ok (2.3.10)
» OF

b = % = AU [=Mj A%, =My, AY, —My;AZ, ] (2-3-11)
oF

by® = B = AU, [cOS & COS /3 COS yAX, + COS ax COS Bsin yAy, — Cosasin Az, ]

— f[-sin g cos yAx, —sin gsin yAy, —cos fAz, ]

(2.3.12)
bt = % = AU, [-m,,AX, +myAy, ]1- f[-m,Ax, +m,Ay, ] (2.3.13)
by’ = oF =-Au,m,, + fm,, (2.3.14)
bl = ;—FC _ _Au,m,, + fm,, (2.3.15)
b = SF — _Au,m,, + fm,, (2.3.16)
b =2 =—p, (2.3.17)
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b25

b26

b27

oG

=—— = AV, [-m, A%, —my,Ay,
oa

- mzsAZk] -

f My A%, + Mg, Ay, +My;AZ, ]

(2.3.18)

= % = Av, [COS @ COS 3 COS yAX, +COSa COS ASin yAy, —CoSaSin SAZ, ]

— f[sina cos g cosyAx, +sina cos #sin yAy, —sinasin fAz,

oG

aG =-Av,m, + fm,,
aG =—Av,m,, + fm,,
6G

=—AvV, My, + fm,,

c

F(23.4)8 2 s a5\ g

a1l
by

11
b,

21
by

21
_bk

ik d o BRI E B

12 13 14 15
b” b b by

12 13 14 15
b b b b

22 23 24 25
b b b b

22 23 24 25
b’ b~ b~ b

16
by

16
b,

26
by

26
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17 ]
by

17
b,

27
by
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by

-l dz

7t s & i 2 4% %2 (over-determined) -

2
& e

-r:\1.

df |

da
dg
dy
dx.

dy,

c

- AVk[ m32AXk + m31Ayk] f [ mZZAXk + mZIAyk]

R % Hicendh it B (df,da,dB, dy, dx,, dy,, dz,)

(2.3.19)

(2.3.20)

(2.3.21)

(2.3.22)

(2.3.23)

(2.3.24)

SO AT R G B Bl b 971758 (2.3.24)
BT LR E] TS iR R
CHh R A (2.3.4)
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%”ﬁpm TR TR R REPAPB AL
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d oo el B p b IR fdiepie & 58 (2.1.20) 1 2 58(2.1.22) > 1 s
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PRAREE RS RL KRS ARE S @ AL LRERD 2
3 ﬁﬁ{&zixfﬁﬁéﬁﬂpﬁﬁgﬁﬁo

24 B % HW M £42 DLT
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S T AR R A 2 R T 4R o RS RAULIE S o

T & BB R ek y) 5
:L1x+L2y+L3z+L4 (2.4.1)
Lox+ Ly +L;z+1 o
_ Lx+Ly+L,z+ L (2.4.2)

Lox+ Loy+L,z+1

B L ~L, 2R S0 AR B A 3 LR sl o
A (afy) AP LR 02 R E P 0 (x,y,, ) g o T2 ) i#
A SHEBEBTT LA NQ2120)AR * A SBPWPEE T I Y
FF & T AR

L L L L L L X L

oL, Li-Liy, Q—MM}y:Pr¢ﬂ (2.4.3)

L L L L L L L
L —Lvi Le—Lovi Li—-Lpv, v —Lg



R_ R R_ R R_ R — R
L LU, L L, }y {UR Lﬂ (2.4.4)

L1L - L;UL L; - I_ouL L11 X u.— Lli

; - LéVL LFE - L1;OVL L11 y|= V- ng; (2 4 5)
L%{ - L%UL Lg{ - Roul_ L11 z Ug — Lé
Ls —Lov, Lg—Lgv L L11 Ve — Lg

He oLk £ 3t 2 B e RN 4 L S 2 B
od PF AT R R A cEBAS BN R SRl -, 0 7
(24.5)% 5B &> Apke > TE @& % ho) T AT RERGGE B
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31 &3 T e B GER A R
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Netherlands)2. Argus % A 87 thpuip] s 5> 2 EEREZE T2 542> 8
Pip 2R S ¢ PR EZ FGEPE > = EDRHEFFR S
LR 2P B FPIRLIERSAT TR B
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3 421 LA MRG A EEE(E = D m/sec)

Sec-N | Sec.1 | Sec.2 | Sec.3 | Sec.4 | Sec.5 | Sec.6 | Sec.7 | Sec.8 | Sec.9 | Sec.10
13 -0.06 0.20 0.11 ] 0.02| 0.01 0.05
12 | -0.07 | -0.03 | -0.12 | -0.03 | 0.13| 0.08 | 0.17| 0.00 | 0.04 0.05
11 -0.02 | 0.05|-0.01| 0.02| 023 | 0.05| 0.22| 0.07| 0.16 0.09
10 0.04 | 0.02| 0.03| 0.14| 026 | 0.10| 0.22| 0.24| 0.15 0.10
9 0.02| 0.03| 0.14| 0.09| 0.26| 0.10| 0.27| 0.26| 0.25 0.16
8 -0.03| 0.01| 022} 0.24| 0.04| 0.16 | 0.22| 034 | 0.26 0.27
7 -0.10 | -0.03 | 0.14| 0.12| -0.03 | 0.09 | 0.16 | 0.29 | 0.26 0.26
6 -0.10 | -0.16 | 0.13 | 0.08 | -0.01 | 0.08 | 0.08 | 0.17 | 0.23 0.21
5 -0.12 | -0.11| 0.07 | 0.05| -0.03 | 0.05| 0.22| 0.11| 0.19 0.14
4 -0.12 | -0.19| -0.02 | 0.02| 0.00| 0.08 | 0.10| 0.14| 0.19 0.08
3 -0.18 | -0.09 | 0.00 | 0.01| -0.02| 0.14| 0.18| 0.25| 0.23 0.01
2 -0.12 | -0.09 | -0.08 | 0.01 0.30 -0.07
1 -0.05 -0.12 -0.17

£ 422 wHAANE AHEEL(E - m/sec)

Sec-N | Sec.1 | Sec.2 | Sec.3 | Sec.4 | Sec.5 | Sec.6 | Sec.7 | Sec.8 | Sec.9 | Sec.10
13 -0.05 -0.07 -0.06 | -0.05 | -0.06 | -0.04
12 | -0.05| -0.05 | -0.06 | -0.07 | -0.06 | -0.06 | -0.05 | -0.06 | -0.06 | -0.05
11 -0.04 | -0.03 | -0.06 | -0.06 | -0.02 | -0.06 | 0.02 | -0.01 | -0.06 | -0.06
10 0.00 | 0.20| -0.04| 0.00| 0.15] -0.03 | 0.07| 0.13| -0.04 | -0.04
9 024 | 036| 0.16| 024 | 025| 0.13| 0.12| 0.13| 0.13 | -0.01
8 041 | 044 032| 0.25| 0.08| 0.19| 0.13| 0.19| 0.12 0.06
7 0.64| 050 042| 0.25| 0.07| 0.08| 0.12| 0.17| 0.19 0.21
6 0.67| 0.64| 0.66| 048 | 0.18| 0.13| 0.24| 0.18 | 0.25 0.25
5 0.72| 058 0.77| 039 | 0.03| 0.34| 0.09| 0.21| 0.27 0.39
4 0.67| 033] 0.66| 0.03| 0.11| 0.30| 0.25| 0.20| 0.19 0.49
3 044 | 0.19] 031| 0.00| 0.13| 0.36| 0.21| 0.25| 0.27 0.41
2 0.34 | 0.14| 0.00| 0.09 0.24 0.30
1 0.18 0.20 0.34
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CRAF L ¥ Az
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E(m) N(m) Z(m)
WA 204446.808 2689718.626 38.4945

| E.L 38.4945 m

4533 348K EBAT 16 28R TR £ (2010/04/29)

nor D CRAF LR 3 B
E(m) N(m) Z(m) U \Y%

T B1-1 | 204472.846 | 2689853.549 | 3.3103 1170 1065
T BE1-2 | 204457.150 | 2689844.348 | 3.1447 970 1062
it B8E1-3 | 204454.414 | 2689946.097 | 6.6406 928 779
it BE1-4 | 204473.426 | 2689972.511 | 4.6841 1041 788
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ek 21-6 | 204381.857 | 2689889.953 | 3.4000 156 733
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E(m) N(m) Z(m) U A%

&Kt gh2-1 204337.206 | 2689770.163 | 4.7907 233 761
R BE2-2 | 204344.964 | 2689796.011 | 5.4628 642 742
i BE2-3 | 204349.989 | 2689794.390 | 2.1120 655 809
it BE2-4 | 204360.598 | 2689838.707 | 5.5934 1210 734
Tt BE2-5 | 204391.678 | 2689820.046 | 2.2514 1438 935
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%32 i BB

Date Time TideValue Temp
Fog- 1 (Hix: ok R HE R (EN)

2010/9/28 8:05 |150.3 28

2010/9/28 8:04  |150.3 28

2010/9/28 8:03 |150.1 28

2010/9/28 8:02  |150.2 28

2010/9/28 8:01  |149.8 28

2010/9/28 8:00 |149.4 28

2010/9/28 7:59  |148.5 28

2010/9/28 7:58 |148.1 28

2010/9/28 7:57 |147.3 28

2010/9/28 7:56  |146.9 28

Date_Time = g.ip| p #f R  TideValue=i i & Temp=-k:§

%33 #REBPY

Date_Time TideValue Temp

k-5 Hi>: o8 KB E IR GER)
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2010/9/28 8:05 |52.44 29.1
2010/9/28 8:04 |52 29.1
2010/9/28 8:03 |51.42 29.1
2010/9/28 8:02 |50.68 29.1

Date_Time = g.ip| p # P& TideValue=i =& Temp=-k:§
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Date Time TideValue Temp
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Date_Time = @il p #) F R TideValue=i# i~ & Temp=-k§

35 # RBR 4 TR
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2010/9/28 6:30 1.352 58.3
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PCM Fujitsu Edition (with LSF) S -
Intel Compiler {Intel MKL})
PGI Compiler
4‘ Monitoring node
4 Compute (16-bld ) 17 |
4y 4¢ Install node (PCM) |
S u_.| Compute(16-bld.) |7
‘ InfiniBand Switch E:, 4’ Login node |
i ;lComputeHS bld) |7
‘ InfiniBand Switch K 4’ Login node |
sl Compute (16-bld ) |7
‘ InfiniBand Switch F__‘“\ 4’ Mngt. node |
\ “‘-~| Compute (16-bld ) li
\\ 4’ Mngt node |
1 Compute (16-bld ) ]7

HPCS 5.d 1= &3 & el

o 3 E 83 (computing cluster) @ f # L * 3| (general-purpose) 2

L

,2
|

T o

-k
Yo
[

o X :zlRiEi (big-memory cluster): f # % elR Mg K2 Ha

o
|

T o
% » &8 (headnodes) : § % » % g IL2 JRix o

o P FMif % (interconnection) @ f F R B EPN o FE T o L@
#£ (message-passing) % mﬂi%l IN ﬁi%] A1z 8 (/0 read/write) PRF% -

© ¥ 45 (storage system) : f F T T2 AR Gk SLE AR A PR
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C.H f7xiy 1 * TOP500 &% » £%5 &~ B+’ i LINPACK
8 pzxge 38 (benchmark) 9 Rmax & k=8 T *ofaa o

2 1TFLOPS 2+

¥ 4+ computing cluster 3# & 4o £ 3.24 #777

% 3.24 Computing cluster # = #5 4

CPU Core Node | Performance Power
(TFLOPS) Consumption(KW)
X7550(2GHz) 12 12 1.152 14.136

WP TFLOPS &_floating point operations per second & #) 744 {7 chif 8Li8 & = Heeh i <

CTAYE

Bv

- BI i Ead i -SEfH DL

i

» 1TTFLOPS qfu%ﬁ

PEER G 51051257 1 %00 L F R s L -
i 5 Computing cluster H = ;&% (% 3.24)%77T » /& § % it 5t &

r"_3 4“

wl _ﬁ
cluster ¥ £ 3| 1 § RB=x/5BLF & 3

i## & 1 12Node(+ 1Node=12Core) % 144Core 2z

R B T

Computing

FELH2FERTF 2BV A R BT T LT I
Ep 2R ERERI L B YEHF 28 BAEA
PUATRIREH Y BATL CPU» % - BAEA Z 2 HFEFE T 5%

ok mEtE I REY o
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HIBEENE (Eoh—ak v 98 (e | BRL (paEsE v FI=H v ﬁ
SIEH 20101206 | (10w S |

FERTEEE - 2010/12/13 R4~ 10:00:00 ~ 2010/12/16 B4~ 10:00:00

75

i (m)

0.
12/1310:00  12/132200 12/1410:00 12/142200 12/1510:00 12/152200 12/161000 12/162200 12/171000 12/172200 12/1810:00
[ B A R Wam) A’Mﬁzlﬁtﬁwanﬁ)

W41 4 ¢ B4 % fr 5 F(2010/12/13 10:00 ~ 12/18 10:00)
HIEGEHE Zezw |85 B | ERL maEsE v BT=E v @
s 20101218 | Eéf 7

EFEEERE ¢ 2010/12/13 147 10:00:00 ~ 2010/12/16 _E4F- 10:00:00

o

0 Fe

25 5] e

& L’chp
g o S, 5 @ ey,
] ° % © ° e %
& 15 SV Y,
oo™ “*Cﬁ%-ﬁ\ e @e ey 00 b ‘C%%% ::b Woj? q-%
10 Sty i R i ,W%A,kwé
i\ 7t % <9/3f ‘c@{ﬁ% 4
5 O o<
e X = o
12/13 10:00 12/13 22:00 12/14 10:00 12/14 22:00 12/15 10:00 1215 22:00 12/16 10:00 12/16 22:00 12417 10:00 12117 22:00 1218 10:00
O W | S BRI, v

B 4.2 47 &k i# 3§ (2010/12/13 10:00 ~ 12/18 10:00)

A1 A BEREAPR & 47

F1% Rk FEFFRLLEFRER 2T FAT 1 % drd 21
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241 AFERBAMAFEETH

PO(EY) | T | APM | miFfidica | ifidcb | @ F ke
B | Gk
2005/01 | 676 | 0.735 1.0823 0.0608 0.0087
2005/02 | 365 | 0.699 0.8338 0.1363 0.0047
2005/03 | 681 | 0.852 | -0.00002 0.2198 0.0033
2005/04 | 697 | 0.599 0.4098 0.1000 0.0060
2005/05 | 731 | 0.475 0.9398 -0.0177 0.0141
2005/06 | 708 | 0.492 0.8571 -0.0124 0.0122
2005/07 | 488 | 0.793 0.6451 0.0928 0.0054
2005/08 | 643 | 0.606 0.9916 0.0321 0.0078
2005/09 | 695 | 0.382 1.5230 -0.0429 0.0093
2005/10 | 724 | 0.726 1.4763 0.0802 0.0034
2005/11 | 386 | 0.875 0.3346 0.1608 0.0075
2006/01 | 412 | 0.583 1.8852 -0.1384 0.0168
2006/02 | 466 | 0.821 1.2352 0.1111 0.0035
2006/03 | 181 | 0.656 1.3135 -0.0015 0.0117
2006/04 | 256 | 0.574 1.0869 -0.0817 0.0200
2006/05 | 722 | 0.773 0.6884 0.0565 0.0097
2006/06 | 120 | 0.497 0.9703 -0.1233 0.0250
2006/07 | 471 | 0.801 0.2580 0.2061 -0.0012
2006/08 | 739 | 0.427 0.6982 -0.0096 0.0102
2006/09 | 571 | 0.691 1.1843 0.0176 0.0097
2006/10 | 708 | 0.745 0.8900 0.1245 0.0004
2006/11 | 703 | 0.726 0.8900 0.1384 0.0004
2006/12 | 737 | 0.706 1.8957 0.0094 0.0067

# 3Lt Hyg=atb*WH+c*W*W  Hys @ 72 % (m) W ! R i# (m/sec)
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WAVE HEIGHT

WAVE HEIGHT

WAVE HEIGHT

6.00 —
2005/01 Tai-Chung

Total Data 676 Points

-1 Linear Correlation Coefficient = 0,7346

4.00 —|

2.00 —|

0.00
\ ‘ \ \ \

0.00 5.00 10.00

WIND SPEED

B 4.3 & % £ B i# 4P M i® §F(2005/01)

15.00 20.00

8.00 —
2005/03 Tai-Chung
7 Total Data 681 Points
6.00 | Linear Correlation Coefficient = 0.8523
. p LT
4.00 —

-2.00
\ \ \ \

0.00 5.00 10.00

WIND SPEED

W 4.5 4 % £ B i# 49 M i® §F(2005/03)

15.00 20.00

4.50 —

2005/05 Tai-Chung
Total Data 731 Points
Linear Correlation Coefficient = 0.4754

0.00 3.00 6.00 9.00
WIND SPEED

B 4.7 & % £ B i# 4P M i& §F(2005/05)

12.00 15.00

6.00 —
2005/02 Tai-Chung
Total Data 365 Points
- Linear Correlation Coefficient = 0.6992 -]i'
4.00 — >

+ #-

WAVE HEIGHT
Il

2.00 —

0.00
‘ \ ‘ \ \ \

0.00 5.00 10.00

WIND SPEED

W 4.4 2 % £ B i 49 B 3® §F(2005/02)

15.00 20.00

450 —
2005/04 Tai-Chung

Total Data 697 Points

-1 Linear Correlation Coefficient = 0.5993

WAVE HEIGHT

0.00 3.00 6.00 9.00
WIND SPEED

W 4.6 4 % £ B i# 49 B i® ¥ (2005/04)

12.00 15.00

3.00 — .
2005/06 Tai-Chung
Total Data 708 Points
Linear Correlation Coefficient = 0.4923
+
T 200 7+
Y]
o i F|— +
T 4 +
g
<
= 1.00 —
| +
bR+
000 I L \ \
0.00 3.00 6.00 9.00 12.00

WIND SPEED

B 4.8 4 % £ B i 49 B 3® §F(2005/06)
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6.00 —

2005/07 Tai-Chung
Total Data 488 Points
Linear Correlation Coefficient = 0.7925

4.00 —

WAVE HEIGHT

2.00 —|

0.00

0.00 5.00 10.00

WIND SPEED

B 4.9 4 % & B i# 4p M & §7(2005/07)

15.00 20.00

8.00
2005/09 Tai-Chung

Total Data 695 Points

Linear Correlation Coefficient = 0.3824

WAVE HEIGHT

10.00 15.00
WIND SPEED

B 4.11 & % £ B ¥ 49 B i® §F(2005/09)

20.00 25.00

8.00 —
2005/11 Tai-Chung
-| Total Data 386 Points
Linear Correlation Coefficient = 0.8745
6.00 — Y=0.33463+0.16075*X+0.0075436*X*X

WAVE HEIGHT (m)

10.00
WIND SPEED (m/s)

W 4.13 34 % 2 b i 48 M iz §7(2005/11)

15.00 20.00

45

6.00

2005/08 Tai-Chung
Total Data 643 Points
Linear Correlation Coefficient = 0.6055

WAVE HEIGHT

0.00 10.00

WIND SPEED

W 410 3 & £ b & 48 M i §F(2005/08)

8.00
2005/10 Tai-Chung

Total Data 724 Points

Linear Correlation Coefficient = 0.7255

WAVE HEIGHT

0.00
L L L L L

0.00 5.00 10.00 15.00

WIND SPEED

R i# 4p M & §¥(2005/10)

20.00 25.00 30.00

W 41245 &



6.00 —

2006/01 Tai-Chung
Total Data 412 POINTS
Linear Correlation Coefficient = 0.5828

4.00 —|

WAVE HEIGHT

0.00
\ \ \ \

0.00 10.00

WIND SPEED

W 414 5 & 22 B & 4 M iE §F(2006/01)

15.00 20.00

450 —
2006/03 Tai-Chung

Total Data 181 POINTS

Linear Correlation Coefficient = 0.6559

3.00 —|

WAVE HEIGHT

1.50 —

6.00 9.00
WIND SPEED

B it 49 M i §F(2006/03)

12.00 15.00

B 4.16 4 B ¢7

600 =1 2006105 Tai-Chung

Total Data 722 POINTS
_| Linear Correlation Coefficient = 0._{_730

4.00 —|

WAVE HEIGHT

2.00 —|

0.00

0.00 20.00

5.00

10.00
WIND SPEED

W] 4.18 3 & £ b & 49 M i §F(2006/05)

15.00
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6.00 —
2006/02 Tai-Chung
Total Data 466 POINTS
-| Linear Correlation Coefficient = 0.8213 +
[ |
T 4.00
o
w
I -
=
<
= 200
0.00
\ \ \ \
0.00 5.00 10.00 15.00 20.00
WIND SPEED

W 415 5 % £ B & 49 M i §F(2006/02)

450 —
2006/04 Tai-Chung
Total Data 256 POINTS
-| Linear Correlation Coefficient = 0.5742
= —
T 3.00
(&)
w
T -
=
<
2 150 —
0.00
\ \ \ \ \
0.00 3.00 6.00 9.00 12.00 15.00
WIND SPEED

W 4.17 A % & B i& 4p B i §F(2006/04)

3.00 —
2006/06 Tai-Chung
Total Data 120 POINTS
Linear Correlation Coefficient = 0.4972
= _
T 2.00
o
w
I -
w
z
2 1.00 —
0.00
\ \ \ \
0.00 2.50 5.00 7.50 10.00
WIND SPEED

W 419 3 & £ B & 49 M i §F(2006/06)



6.00 —

2006/07 Tai-Chung
Total Data 471 POINTS
Linear Correlation Coe:‘i_ciem =0.8007

WAVE HEIGHT

0.00 10.00

WIND SPEED

W1 4.20 3 & £ b & 48 M iE §F(2006/07)

15.00 20.00

6.00 —
2006/09 Tai-Chung

Total Data 571 POINTS

Linear Correlation Coefficient = 0.6912

WAVE HEIGHT

0.00 5.00 WlNéOg)gEED 15.00 20.00
W 4.22 4 3 & B 1% 4p B iz fF(2006/09)

6.00 —
2006/11 Tai-Chung

Total Data 703 POINTS

Linear Correlation Coefficient = 0.7262

4.00 —

S

WAVE HEIGHT

0.00

5.00 10.00

WIND SPEED

B 4.24 4 % £ b i& 4p B i §F(2006/11)

15.00 20.00

4.50 —
2006/08 Tai-Chung
Total Data 739 POINTS
-| Linear Correlation Coefficient = 0.4269
% 3.00 — ++ N
1 + ++ +
T L *
T 8 + + 4+
u v f +'|:|-¢+ + +
<
2 150 — H#+ +
V!LI
+
000 I \ \ \
0.00 3.00 6.00 9.00 12.00 15.00
WIND SPEED

W 4.2 3 & £ B & 49 M i §F(2006/08)

450 —
2006/10 Tai-Chung
Total Data 708 POINTS
-1 Linear Correlation Coefficient = 0.7453 +
- B .
T 3.00
(]
w
I -
w
>
<
= 1.50 —
0.00
\ \ \ \ \
0.00 3.00 6.00 9.00 12.00 15.00
WIND SPEED

W 4.23 A % & B i& 4p B 32 §F(2006/10)

6.00 —
2006/12 Tai-Chung
Total Data 737 POINTS
-1 Linear Correlation Coefficient = 0.7058
= _
T 4.00
<]
w
I -
w
>
<
2 200
0.00
\ \ \ \
0.00 5.00 10.00 15.00 20.00
WIND SPEED

W1 4.25 34 & #2 b & 48 M i §F(2006/12)
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6.00 — 6.00 —
H1/3=1.2+0.0176*W+0.009*W*W

—— H1/3=1.2+0.0176*W+0.009*W*W

Wave Height (H1/3) (m)
Wave Height (H1/3) (m)

10.00 15. 10.00
Wind Speed (W) (m/s) Wind Speed (W) (m/s)

W1 4.26 5 % 27 B & 4p ML §F(2005 ) W 4.27 % & & & i 4p M i (2006 &)

FPABEEY LB R 2 iAM i FAaoF 4.3~0 4.25; 2005
% 2006 # fr 3 2 R i# 2 4 B 3% GF A0 4.26~R]) 4.27(7 7 b @ <30
20m/sec 2 F° J[ ) B ¥ &1 7 \L«WEP:J%;% FEEARA o e ARE
(B AP G I S - f%fﬁ%& R R i ¥ a3t 20m/sec
o H g E%Fé‘*)}; #® AL 3 15m/sec s HREA BRI S F > 3mo
A ERFANAZRIFHET T RF5 A3 4m e

42wwﬂ$§“ﬁ9ﬁ

WEPBABAURLEIRPE Rt EE R BT EER A
&ﬁ«+\|£&a£mﬁﬁiﬁﬁ”%wﬂﬁ T2 F g
FRFSETTRA A IRBLAL AT E AL BT ERTH
B 5 2 jphd B ERB Y >0 122006 F 7% ~2006 #5 % 2 9
"y TR X 52005 1% ~10 % 2 2006 & 12 F F iTA F o Eapuat d
2 3% "\”ﬁiﬁﬂ% BlP g iEE& v drB 4.28 2 B 4.29 - d [
P EESCRET AR AT PR P AR R 3 B A
ROWrBY 2 AN I I RALT ST e £ T REA L T2 FAE
S ECEREF VERY R
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Hlf’a

H:L;’E

= 0.813 4+ 0.061 X W+ 0.0081 x W?

= 1480+ 0.011 X W+ 0.0082 x W?

& ¢ Hyy =1.2004 0.0176 X W + 0.0090 X W?
Hys: wdpskg(m) W R & (m/sec)
6.00 — 6.00
—k— 2005/07 488 0.7925 —C—  2005/01 676 0.7346
| | —&— 2006/05 722 0.7732 —sk— 2005/10 724 0.7255
—— 2006/09 571 0.6912 —F— 2006/12 737 0.7058
500 — | —@— H1/3=1.20+0.0176*W+0.0090*W*W —@— H1/3=1.20+0.0176*W+0.0090*W*W
—— H1/3=0.813+0.061*W+0.0081*W*W —HF—  H1/3=1.48+0.0110*W+0.0082*W*W
——  H1/3=1.48+0.0110*W+0.0082*W*W —4&—  H1/3=0.813+0.061*W+0.0081*W*W

E E
b £
2 =)
[ [
I I
g g
(] (]
= =
0.00 0.00
\ \ \ \ \ \ \ \ \ \
0.00 5.00 10.00 15.00 20.00 0.00 5.00 10.00 15.00 20.00

Wind Speed (m/s) Wind Speed (m/s)

W428% £ l}ﬁr‘%d‘ii&ﬁ?;‘”ﬁl B 429 * 52 (pr N4 B ﬁjf;\l’“i{

i

i

ﬁm
F_M

WALE= PRF 2Rt FRF a3y 2k £ 4
PP F S R AR R PRS F AR A
iﬁ}\ BR] A A3 "F}]‘iﬁ? o iBZ Biw fEsNer x ,’},\ﬁﬁﬁ;——;\]i
4.30~F 4.35 - # ¢ Bl 4.32 57 + Fiw fF e 2005 & &0 o

B ORARGEE T2 0 F TS AN G R R
%ﬁi“’i%wff**g&ww»wmmwéﬁﬁ Kz
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B
e U
= =

i

\

13
vl o

W
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10.00

8.00

6.00

Porteinetred

2005/01 676 0.7346
2005/02 365 0.6992
2005/03 681 0.8523
2005/04 697 0.5993
2005/05 731 0.4754
2005/06 708 0.4923
2005/07 488 0.7925
2005/08 643 0.6055
2005/09 695 0.3824
2005/10 724 0.7255
2005/11 386 0.8745
H13=0.813+0.061*W+0.0081*W*W

Wave Height (m)
|

4.00

2.00

\ \ \ \
10.00 15.00 20.00
Wind Speed (m/s)

B430 % ? 2 F F i B30 (2005 )

SARASEERLE N

2005/01 676 0.7346
2005/02 365 0.6992
2005/03 681 0.8523
2005/04 697 0.5993
2005/05 731 0.4754
2005/06 708 0.4923
2005/07 488 0.7925
2005/08 643 0.6055
2005/09 695 0.3824
2005/10 724 0.7255
2005/11 386 0.8745
H13=1.48+0.011*W+0.0082*W*W

10.00 —
8.00 —|

= 600

£

z

°

S i

T

¢

©

= 400 —
200 —|

\ \ \ \
10.00 15.00 20.00
Wind Speed (m/s)

* i st #2005 #)
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10.00

2006/01 412 0.5828
2006/02 466 0.8213
2006/03 181 0.6559
2006/04 256 0.5742
8.00 2006/05 722 0.7732
2006/06 120 0.4972
2006/07 471 0.8007
2006/08 739 0.4269
2006/09 571 0.6912

o
Q
S

2006/10 708 0.7453
2006/11 703 0.7262
2006/12 737 0.7058

SIATEE[Totie

H1/320.813+0.061*W+0.0081*W*W5

Wave Height (m)
L

>
=}
S

0.00
\ ‘ \ \ \ \

5.00 10.00

Wind Speed (m/s)

15.00 20.00

g

a

B 4.31 & % 2% F i fF 35 vt R(2006 )

10.00

2006/01 412 0.5828
2006/02 466 0.8213
2006/03 181 0.6559
2006/04 256 0.5742
8.00 2006/05 722 0.7732
2006/06 120 0.4972
2006/07 471 0.8007
2006/08 739 0.4269
2006/09 571 0.6912
600 2006/10 708 0.7453
2006/11 703 0.7262

2006/12 737 0.7058

SETEE T otie

H13=1.48+0.011*W+0.0082*W*W

Wave Height (m)

0.00
\ ‘ \ \ \ \

10.00
Wind Speed (m/s)

15.00 20.00

W 433 &7 #1 % F ik fFst $2(2006 #)



10.00 — 10.00 —

—+F— 2005/01 676 0.7346 —+— 2006/01 412 0.5828

—@— 2005/02 365 0.6992 —@— 2006/02 466 0.8213

|| —A— 2005/03 681 0.8523 || —A— 2006/03 181 0.6559

—+— 2005/04 697 0.5993 —}— 2006/04 256 0.5742

8.00 — | —@— 2005/05 731 0.4754 8.00 —| —@— 2006/05 722 0.7732

—/A—  2005/06 708 0.4923 —A—  2006/06 120 0.4972

|| —fF— 2005/07 488 0.7925 _|| —+— 2006/07 471 0.8007

—@O— 2005/08 643 0.6055 —@— 2006/08 739 0.4269

—/——  2005/09 695 0.3824 —A—  2006/09 571 0.6912

E 600 7 —}—  2005/10 724 0.7255 E 600 —F— 2006/10 708 0.7453

% —@— 2005/11 386 0.8745 % —@— 2006/11 703 0.7262

}.’_:’ | —@— H13=1.2+0.0176*W+0.009*W*W % | —A— 2006/12 737 0.7058

% % —@—  H13=1.2+0.0176*W+0.009*W*W

= 400 = 200 —
2.00 —| 2.00

10.00
Wind Speed (m/s)

W 434 &8 g?&,%rgsgﬁ%ﬁ o §2.(2005 )

6.00
5.00
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E
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[}

2 300

g

]

=
2.00
1.00
0.00

15.00

20.00 10.00

Wind Speed (m/s)

SARERE

2005/01 676 0.7346
2005/07 488 0.7925
2005/10 724 0.7255
2006/05 722 0.7732
2006/09 571 0.6912
2006/12 737 0.7058
H13=1.2+0.0176W+0.009*W*W

0.00

\ \ \ \
5.00 10.00 15.00 20.00
Wind Speed (m/s)

MA36 + L FHALT PAFERENR
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