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Project of establishing a tide prediction and observation system for
wharfs of Kinmen harbor

Lin,S.S.", Chiu,Y.F.*, Shyue, SW.? Lee H.C.>, WangW.H.
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Abstract

Operation performance of commercial port are closely related to the following factors, such as: (1) harbors
planning, design and facilities provided, (2) navigation safety information, (3) depth information for pier and
waterway etc. Therefore, one of the important research topics is to establish a system with tide gauge stations around
harbor with real-time tide observations, predicted tidal data and bathymetry for harbor, so this system can provide
real-time allowable draft for commercial cargo vessels for each piers. The major purpose of this research is to integrate
water depth information of Shuitou commercial port and Liaoluo harbor, real-time observed and predicted tidal
information to know if under keel clearance of vessels can be fulfilled for the purpose of navigational safety. And this
may increase the efficiency of harbor operations and will significantly improve the competitiveness of the port.

Key word: tide observation, tide prediction, GIS

. B E ML % LA E O S - T

T HIE PR AL SRR R B SO SRR T T
SHET & PR TER R S S BT A %ﬁfﬂ;—ﬁﬁﬁgﬁﬁéﬁiﬁgﬁ’ﬁéﬁ
SRR LRy ARRIER i e I
TER R TSI » LSS ST T - AT RAIAIL AT ALRIEAACR IR G



KO EALHT AT RERCEE LA - R AT 4 B L
KL 8 H 22 IR P B 2 B2 P Al 25 (L MR B
R > KA HZE F B0 AR et BAE TRV
KA B R BB AFTE R REE 2 EEN
FEBEE I ACER AR TR AT - JEEAE 7
A PRNE B A (i 1% AT ET TR YR TR - HEER
(A K BB ER RN AR TR RS 23R - TSR
B E E B R STV -

=~ EERSE - SRR

LKFEREERERS TYIEE

(LKA E R -

(27 KEMEHER -

(3) MBI EEE -

2. SEHE B G HBEH (L B LU ERIGISHRAS -
Bt o BB RGISKRAEE -

B BEBILL R
3 HEFE KRR O K B B R (L S5 i
LB HR KRS - DACGIS 25T TA -
AU B B (KR -
(L)X ZB i 1 LT 5 2 B R B T -

&4 BuL BALL BALL a2z R0 v
-* » * + * -* » -

. . . * . - . * + + .
3 34 & 797 £
. . . * + * » . - .
g am 4
. . . . . . * . . . -
25 5 5 752 T8 55 il 26
- -* -*

336 791 s T ;3 72 B 74 697
o .y - * 09 * 82 0"‘ * * * L

705 745 763 7.14 738 FES 6.9!5 597 753 7838 759 7
T e e . . * * * *

B2 7KZEXY ZREAr EASTE % B A B
(2) LLArcGISHySpatial Join T 5. » B [ Ejoint 3%
B P RSSEH

(3)RFRE LA M R PR ) R B R RS - TRy IME
HYEE

S [ [ T

EIB 7J< *ﬁﬁfﬁEY%%FEZﬁ%EEW%

EHIRAG ZE R a7 - %HL??AIZ#U
i - ﬁD7J<—§ZS4£ﬁSSi’]7%ﬂﬁ%“§H {ERRYEEE 7K
EEEERHIRFEE - R H%Tmﬁﬁ

g Ba—83l—AS—8dl A4 81 8068 J6 TJ:. .
&¥ 3 08 848 _8.].8'.‘_?
JB 78 ans 09 s 95 995764 g0 L TSE!

s o S R 1
.. - ) - - ”

T2 68 113 VLY R B R o2 St st 7T 78l

73 3 563 6Tl

i TR - R -

69 697 15 67 68 6.8?.55 L3 e W49 T S8

' 05.66)
e

B4 7KSHSABESS B RN EET/KERZ RifiL
it BV - DAKBE R SOHERE Ryl - 5% t7Ki%E Ry
-6.5m » TE/K R B AA-6.5m » 223 M % Bl S/
{B F5-6.71m > {H 5 8 /K %% 0 2 Y B R Bt Ry 1025212
A > CRPIEELT > B isE AR R R TR %
F/KFEE -

il | S o e e L.
[El5 7J<9EF§ B nﬂ:ﬁﬁl

6 ATEDEESTEHES KR
=~ B ESR R AT A ARSUEE

L RyiE R TR RYSGTIVER 2 H - —RHEE
Rt & B A Bt - DLECERENS /KL - Bk
W BRI A R AR ML EE - P TR 2 &
FAL R BB EC SRSt AT AR TS - T I K
HERNSEHORE TR EEGET DRSS E
T EEHY -



B S P P /K B P 2 BT S P W L i 22 ] |
L&z A E - TS A 2 BRI AL A
AT ST LR SR (i AR R A2 R > MR
R0 T HE > [EIRF TR R A [F 7 2% 2 B e 1A B
HEFRE - AN @RS A HHKAr (b
B [ 72 IR e B B A B AP A 25 R (L AR 1A
R o3 AT R L B R SRS RE R A A3 A /K L
S LA -

LKEHR RS R R BB R - SRS A A R b
FURTAS BRI ST H O A /K S s AR R B W 8 fir
BRIAGEST 34 - ZKEE R A A A h A (i B R
F520114E8 H 18 H 17H§3647 2 20144F11 H 12 H 15H%
2857 > ERHURSAR Big oy —FEH -

7 &P KSEE R E
2. 7K GH P AR B T BB 2 4R a0 A - AR IR U EEE
BRI AT (DUE S R BE2E) » B
TR e L F53.93 A R BRI f-2.89 2 R » 25
L £50.008 R 5 B A 72 196,283 K> K72 F4.81
AR S R4 LU R -

DI20114FE8 H 2 20124F10 H ERFEIT4ET - HlZ=SE
{EHIER S A R YA S B RH (% fs H R A= 8 LlE] > 7]
DIHHEE KA ZIIS KAV EAEE - IRk H = F
615.7cm > /)N H 22 55260.0cm > 554N EEE HE 2
HIl £5465.8cm o

B8 /KEERGHE H A= 8 L(20114F8 H £20124£10H)
3 KTER AR A o b SLR I FEE © FRE AT RIAME
L] > BT S S e A 2 VR AE - NEGE
B8] £ H4@ .00 (2010b) A T 7K 8 B B 4 7l 2 e S HA b
7% ) Frat > FSEEEE T RE 2 (FEAE e
A4y B EI bR R HA(E ) ~ sRHA(RER) S48
A =4R) 2 it o R A (3 2 $5e i (i ks

— 2/ IREI9F A B A, > S]]
MHEEY BRI E A M E S DUERRDS TR K
FEEEE A o o A (AR P2 Ha i ik Ry — BRI
R LD 194 (HMERTA LA DL FEEE 2 i
Ik DABRE365 K F IR ETE Lz SRR S MTEA -
FEHACEE =4 M ik I R ORI /D 14 - H /D
HI0KRMFHAZ ML » HEZAEN R 29K Z A1
IIATE L

(1) LASRE JT At RG22 R
HARIRR

)FI RIS - RFBURIEDL 2 847 SR SR AT
2K o LIRS A ] 53 R BRI R AH O e -

Q)Y FIHFER iR AT S F2 R sRagEm
Uh 2 A AR A A -

(4) FHE B RHET IO T 7B E MR T4
LI ATEREL -

HAAL ARG o3 & 5L - Rl Ry #52 (cycles per hour,
cph) > 4l o3 A1 R i (cm) AR AL A (deg) - 32 FE 554
HHREAR Ry 1/24(%90.042) » Bl Ry24/ NI AT 2 4= H
K1(27.5145cm) ~ 01(28.6499cm) K #8 2 5 1/12( %Y
0.083) » Bl Ay12/ NI4T 2 *F H IM2(189.9917¢m)
$2(63.2305cm) ~ N2(31.7004cm) » FH4% S EE 1< /K BE RS
B RDCER R R -

B9 /KSR R RRRE TR

AL A R I AL - SRS ARIHIF=0.22 0 &
- H - 2 EHI1=0.29 - /e - H 1B i FIERAHTT -
4R EE PR B E | SRR R R
M TN BRIACHES T 0 AT > BDRHRFE] F52014F-2H 16
H 125947 £ 20144411 H 12 H 150%3347 » EftHUER
PR RETE—EER -
Pk A B R A B R E - @B /KL
SblE > TEHERER AR o (EH R
R ERRAR L A - MRS ER EA A0 o ARt St B3
PR L Fs360 877



11 ehe A B (2014/02/16 35 2014/11/12)
5 RHERE AR (i BRI ELE A2 AR a0 ¢ DA2014%R2H
F2014MF 11 A B RMEET - BRIz LAY ER S B
BIEHE IR (R H s bR - o BEEE LA
LIS RAVEIAEAE - fEm K H 7 R5595.4cm » B/l
HE7E Fs241.8cm » 5540185 HEIZ2 I F5446.3cm -

12 At H M EE{0(20144F2 H £20144E11 1)
6. 15 4 A R AL S AT B (17 TR ¢ &5t _tidedi A3 HrEt
B %15 F E sk (Foreman, 1977, 1978) » 11.95%
EREEREEE > YIHHHEE BREAE - HE - RiE -
RiEsRZE ~ AN - AR K SNR(Signal Noise
Ratio) » &SNR>2[F » (RFFRILIFE Z THH -
WEZHER > KENXGTEERVGEE  Hh3ilt
SOfE 54 ~ ARV ER KBS RIEE - H
frécsk R ~ W K s S E &R
Teh U B2 B R 5 2014 4F-2 H 19 H 12055943 2 20144F
11 H 12 H15M33457 » #:51269.11°K - &% it tidesfd
fMoath R ARG R - 5 200 E R
361.5324/\ 457 o AR £ Fy11.8484/ N
WAL AR EE o 4SS - Al R M2 (cycles per hour,
cph) » &5y A R dRiE (cm) B AR A FE (deg) » 537

H AR F51124(%70.042) » B Ry 24/ N [T 4T > 4= H
K1(33.4590cm) ~ 01(28.2489cm) ~ P1(10.1291cm) K2 #E
R Ry 1/12(470.083) » Bl Ay 12 /NBF i 37 22 2 H 4
M2(180.7662cm) ~ S2(51.4292cm) ~ N2(32.1249cm)
EEEEEES VN ST has IV R b S

BI13 RIS RO R
SRR B A B AL - 31 B A BIF=0.27 + S
S EEIT=0.34 T F SRR B AT -

PO~ SRS ER KRB R AR E

LA

] ]
ik
1), REAREN o amkR - g:l

Ml IR -

e

=W
Fite
]
Tk

AR A -

1.2. MEEm - WA AT

MU ED

i T 2. ANIEM N TR
2. AL T Y TR
< P BPRRS AR AR R AR 3, R T L Z; ;:;;:‘

4., AE RS
4.2, RHFERE

4. REMTEEE B

FAMT
L]

5.0, Eman

5.2 RARERN
5. RinWE

5.3. Bk e
54, AHRRETINE

7 9016 o
Bl14 MR KEE R A ZEE
2. ZE AR ¢
(L) nE/KZEE R © FRALEI it > B /KA 7 2 2
7 BENE B R S BRI ~ BIREEIAL ~ RIR SR
HIHE/KIZE > THHR/KIFER4RE ~ THSRKFEEIEEE -



B HEAKRGRE - EHEWKRBIREE - %
AL (UL FE A -

NOELS BRI L i TR
QHEEA © 45 4P SRR E - 28 Google
Map = 5 2 S G B E] - AR A

16 st EAmE
(QEBKAEE * FEAUHIIE 2 KR ERS » B
NHEEE R - 25 Anh 2 AR - &

REHE ~ BIRFKZE > PR SR IE ~ FRH/KRE
BOAE ~ ZESEAPTAE AL B M

el s IR

iR 55k 3

B 2014411724
PREERE kR ok eaa) 784
llieacting =3.84
LR -A40
Wy BE8 Ei AR
10
5 y
\ P
Q, o
B C—_—.
4
11124 11124 11124 11124 11124 11124
o000 04:00 0800 12:00 16:00 20:00

EFS

E17 HSE/K AR
(A)FIN B N E - A T E > SR &
HZ WA R E R N EIhsE - & M
TmfﬁﬁﬂfﬁﬁSZElﬁﬂEmfFaﬁﬁu@ RS 2 sk -
H[FECSVEDRIE I ThAE

G)EERBR T - IRIEAE AR EE - HEK
RTHE -
(6)EIR =B « IRILBIEmEERE - SIE Y ERS
TE4REEE IR
(MZHEHE - (THEEH  RZitoBREAGER
TiRE - BAGLSREN @ REHEEHSAEBTZH
HA B IR o Eﬂ%‘fﬁg?w B RSEAEE R
AREHE > Bt tmEA (Semail 45EHAR -
(B) I E I A THEUH (L R4 ERIE A - §2
HERFEI I B S i 2 Bk A RIBE A2 THHR
ZERERHE 2 1AH o S SR AAH > Tl
AT 5 GPRSIEEH R T B - ATl H B EE
AZERERES -
OEMEAZKZNFEAR - AERNERH
MySQL - Al B4l FE HUR IR A R BEE R E - S5t
HERNIFHE /KRR 2 XM LSS -
(10)F IR A - BETHEI L nhEEEE » PR A
A 250 o BN /KREUR - f2 L0 & B
V1% o[RS B G TE 2 B B PR KR AR - TH
HoKEEEUN - PRl 2 ia R - R
ANA 12/J\H*Z?E $Ei7J< ’”L‘k*ﬂ o

18 FHRARASE R LR E



| B 2009125 |

6%?@@1:§m 65»\@%?;?.

EHRR . SHEEsERE O

H#M HE HS | e L B

E0) I ) =R (FU I ) F N ) P ) RS AN

B20 HEAZEEAEE

A - AEHEERAGEE
L AR

1. BaE
2. M

1.
1

[ men MR
14, RRRNRE
1.5. BEREMER

CAgNi) 1. SO
B R s oamse)
, 23. BEMH

2.4, BEIEFHR
2.5. BEEAAERE

3. fRgel

[El21 EEME ARSI HEE
2.2 ThRER T © BB BRI Z RIS » /KA
B~ ARE -~ ER J< EIE] ~ H BRI i SR LA B
ﬁZEZIJ:' E’LIJJ

[E23 HEPE - B - KEEEBETER
SZ TR

LR R ~ JOREIE ~ JTRRSE ~ M - T50H > 2010 -
“EVEEHE R (RSO 2 R S 32JE A TR
WHETEr uﬂ%yﬂ—\‘ BEEIEEg  BIUZEEEFE
KEL  §711-716H

25877 ~ BT ~ BlfeR - =05 BIfYR 0 2009 ¢
“B (R ARSCHE AR EZE” > JEEH4E - 5529 45 >
%5-8H °

35RHEIE > 1997  “GEEAGPS ~ il oA KA &
R K" - HIE& TR > 5839 & B5—H81
5537 - 45H -

4.20504% > 1996 : “EIENTES” - H283H -



PAFERI05EFAVAFEATEH Y RER LT

W B EF LR Y R R R L B2 % 0 R R L AR PR BT
WP RPEHEREZRIBAREE o

Wl LML A AR AR fR AR (10568 = § A7 2Rt 6] o B F T
EHEERE (KASTFR) AP EIM P % Afp i RES BB ATEIE M FARTE
PEZAZFEMARE T AFHERPSINIRRBAGFRL ARPL T Z EAERE

BB

g B2 R A R [105# 2 §F A EREHAGE)EF FiFEZ LRy s KgAK
f- ikl FiE o AFMERELEHIE J&#ﬁ€+%ﬂw’7?ﬁwo

SHEHRF (F g FOefE o & 430 T1050 X § A 45 2 T 4RA

ARLE DAL B R
f,’f'_ ’/\Q;‘E‘F] ,&’zl??ﬁflbl‘g—%}z—ﬁf—{mﬁa’j\/{&ﬁé‘

HE R AT
_}:"’K%‘]I o

WY RH AR TREORFE N2 2ZE

- ‘-”'_‘
e =

(n/ H, /:‘/—\\ ;T

RN ) (% &)

(AAem@in cXFAET  BRUER RETE)
v a3 R 105 # 7% 25 P

105 & % § A 45 2 TE4RF3 € 452 B LEED B 4

)|
g

A A B

\
/)

O 0O~

A

oF oA
eIt

#1105 &% F AHTFEFN "L rF AL RN RELYAF B
) E P B




2016 Conference on Weather Analysis and Forecasting
Transfer of Copyright Agreement

The author(s), while submitting the paper, agree(s) that the information and files provided
does not infringe any clause of this agreement. This form must be signed and returned
before your submission is accepted.

The paper titled: Project of establishing a tide prediction and observation system for wharfs
of Kinmen harbor

| hereby declare, on behalf of myself and my co-authors, that the paper titled above is
submitted to 2016 Conference on Weather Analysis and Forecasting, and is authorized to
be published in the conference proceedings and on the conference website. | am/we are
the sole author(s) of the paper and maintain the authority to enter into this agreement.
Moreover, this paper does not contravene any existing copyright or any other third party
rights. I will hold the Central Weather Bureau (hereafter, CWB), organizer of this
conference, harmless against any suits, proceedings, and claims regarding copyright.

Copyright to this paper (including without limitation, the right to publish the paper in part or
in whole, in any and all forms) is hereby transferred to the CWB to ensure widest
protection and dissemination against infringement. The CWB proclaims no proprietary right
other than copyright. The declaration above is Irrevocable.

Date: 2016/7/25 Signed:

Do you agree that your presentation files to be published and shared on the conference
website?

M Yes
[ ] No
[ ] Otherwise -




100 & X F A EEREHE KL A2 HPHTA
(B4R FREARIFE S SL228)

L PR/ AMAEL N IE (D
e SRR LRE TR
c R £ PR T KR R

tommy@mail. ihmt. gov. tw/04-26587123/4 ¢ » £+ % ¢ L &

e-mail/® 35/ ht -

[1 = # %% &~ +7 Monitoring and Analysis on Atmosphere

[ = # #-#27 3838 Weather Simulation and Forecasting

HERES iF!'J—*:’i’ 7g 4 Monitoring and Prediction on Climate

L] % % % 5 A &* Applications on Meteorological Disaster Mitigation and on

Climate Adaptation

M & % pl3F & iz *  Observation, Prediction, and Applications on Marine Meteorology

L] # % F 2 4E k* & Rix Toward Smart Weather Information Applications and Services

[] 7% § % ¢ F#2 Zk3 E Bl Strengthening the Environmental Monitoring for Marine and
Weather Disaster Mitigation

[1 # % F4 %< ic/h2 &* Meteorological Information Applications on Green Energy

O - side 2

M 3Rk =




Information Sheet of the Paper
2016 Conference on Weather Analysis and Forecasting, CWB

Author(s) Lin,S.S. Chiu,Y.F. Shyue,S.W. Lee,H.C. Wang,W.H.

Title of the Paper Project of establishing a tide prediction and observation system

for wharfs of Kinmen harbor

E-Mail/Phone Number/ tommy@mail.ihmt.gov.tw/04-26587123/No.2,Chung-Heng 10™
/Address RD. Wuchi District, Taichung.

[] Monitoring and Analysis on Atmosphere

[] Weather Simulation and Forecasting

[] Monitoring and Prediction on Climate

[] Applications on Meteorological Disaster Mitigation and on Climate Adaptation

M Observation, Prediction, and Applications on Marine Meteorology

[ ] Toward Smart Weather Information Applications and Services

[] Strengthening the Environmental Monitoring for Marine and Weather Disaster Mitigation
[ ] Meteorological Information Applications on Green Energy

[] Oral
V1 Poster

10




