B8 B S BRIER TR

Mgkt s R ?

# %

A R oh AR R LA B BY A B H 4 0 G5O R E A GPS ML RERE  JEEA X B E
P H AT RO R R ETRRIEAT o TSGR ME 2 T RAM B A TR AT AR E B 2 B Rk
#Ho KM TR EAER A sl » SEEREEEBMI > AFRES RIKGPS ©15F
FHEARRANT R A GPS 4% » B K GPS (#42 T A4 B BRI SRR AE 7 » BAE R ibX i BRI
R R 3 #1 RTK GPS ¢ iRBl BAt b » B Fentiikd ~ FHEM ~ TG ~ — 4kt~ F
1) i 3 RO R AKAL B R PR £ B AR c BN FIFERASBRSHENEBARY - BdBRIERY—
Ly IE R AACRER SRR S B BUTAT BB AR E N SRR A A RERMEREZRR
HES > THRAGFRARTAELEER  FUBRI T ENEERERTN - AAXEBRFTERALR
3035 Bl 5 BB B4R 2 X Z L ¥ BR3E X-band F B4 R E A AR ~ B - R It BB BEJKAE
B2 TATH - R TERALE BAARAEILTF AT R AMELASBEARERAE-HXTE
B> BRAREMMOTARAMEETERABE RN B TFRAEZRERABETHRECKHT
Mo AF RS AR A ETR > R AKABBIME T T AN R AR REEAER

T E BRIy e BERRLR -

il

_.‘E'ﬁ‘

5L S AH AR (WMO) B E . Jerry Lengoasa
1r 2013 SRR REEG RN - RAUER
B L TR - 63 (A 1pCc
AR - T R ERMTE ARG E R RS
ASR(ERESE - (ER]DIREERYE » S ERE T EFRTE
Ja B 58 2 g R A R TR\ AL BB o2 T 2R AT R B TR 2
e o FRAEE TERRE(MIT)EES Kerry Emanuel fIH
Fe#E 3 (Emanual, 2013) » FEREESERIRMF T » 5851
BeEE#MEE % » Hrh X P L RFHER B aiE
% - BT RERNRAEEE - A S S
SRR R SRR S R B TR R i -

AT IS 2 AL B [k R SRk
8 B PURAR T EEREER - 5551 EERITGR
WL ~ WS TR AT R B AR E R, B0 L A
W Z B RSV E RN s & B I 5T T
SR AT 1 R et (R R o B SR T R s o
R - Harigae et al. (2005)F FIEFA . IR

1 BigshR@itER P ot e
2 By mah REMEARAX T oifaak
3 ELRANARLEBERI P CRENENELER

iR GPS HEKER & WSS EIRINES SRR T
2 DU =y ~ SERHEL ] - B ¥R R A
Fil o PWFHERERERS 5 degrees o HARFTRHMESHRS
kR R IEEEHIEINL - Doong et al. (2011)%2%<
GPS ¥ BRTAERHPAT L - Y GPS HEIKER 7Y =il
EEPRE TR A DMEARR IR - A
5t~ ARG TRV R WS ELE R AR (R
E 0.95 - DL GPS Bl aR i A R E I
RV R - HH 6PS Bt B BRI
IfEE - loodaki et al. (2013){fi BB GPS i 35IATE
B EEHRRGR  ETFIR AR EHIEIAL © Kato et al.
(2010){# A RTK (Real Time Kinematic) GPS $204 sl
W BRESIERECR 0 L GPS IR R AARHRE
TTHEBEER GRS - BERAEHRTE R GPS 174F
FRIBAR - (HRFRIRERRIEGL - 2 GPS 1P AR HEE
B 557K 100 ~ 300 m » BEEE 10 ~ 20 km - 55D FAC
Wk T 22 R S ] HIBR A T2 e 5 208 P e [ R 1
(LEHARZ GPS 1A « UL AT B RS
& RTK GPS $Ii( 8% - ORI B iR RS HE L EIIRE
BIREEAIESS » W3 GPS BIBORIFAR -
&2 - BRI EHERE

37

S E TR R

|1 - b 1 S RRRERE AR AR

- Eo |




BT EA R

HWREBAR TR

=98 - a1

m-Eo |l

38

LA S BT Bl H A E AT
528 LB B o BB REIET » #E DURERR H ARV AR —
TR T - (RIBERG F BRI EREERBEIK
W R » R L L S B S Y R R R AT e 0 2R
A KR BB I - R LA R A AL F R ER
i LA — e R > B w] DA R B R
SET A TR T B B - B RE G R R TR PE
AT RETERE AT - Young et al. (1985)EEHH4574T X-band
B VST S G kL R AR  FE LA
PR RE A - W SRS R MR B -
HENT T X-band FEZENE A SRS SO TR AT -
FEBPA » PSR Fe O BLE X ERETT X-band
E R MRM BB (T » 1999) © BEIAFIHE X-band
EEWERIGENRK A - 2B RE(SH
25 5 2010) T FEE I Bl S5 B AT IS e i S48
e SRR TR A MET TR BRI TR B R Ui
W FEEE IR R IS R 2 i3 B1T6
T EEFERITEER ~ AT TR e R AR
ERM B TUEE R FRR R SN
HEITHSEMERIBIIIESE » £ X-band FEEFEMFIKE
LS T B W FERE R (Wu et al,, 2011) -
SCERRE R TRR  — B SR B AHRA B
IS I FEEE - B T EUCERIR TR - miE%
R G B E R A R R P GRS
155~ SR T BUR S E AR Y 2 R
2 - {H R B R BA RS H BiETRRS 7
IR AR » (TN L B FTREEETE
ISR EARZR - It TRRNRR T FAEERT
SAHEEN - A EWHERR R 2 BRR PRI ER
F& - B TR Ao U TH IS SR AL, - ey BER
RIER S — U - SRR —aE
Job o SE1S R TS R, < BRI E MER TR
R TRHEEAR AR REE M - RIS RR UL TR
SERE R R M A BRI B B — R
TIRERTS B A RS - RETHIRRER T
R AT BB SEAENRERE
TEHI > HIB A AR TR R E M - 6 ELREA
TE MR o DARRELRARATTHERBE R (Leith, 1974) - BX

AR R SR T P O (ECMWF) DL RE B v i R Al
T84 7 S B B A9 ZE B 734 (Palmer et al. 1992;
Molteni et al. 1996) - 7 3% & Bl Z BRI TH R - (»(NCEP)
AR e A T R B 1A (Toth and Kalnay
1993) - Houtekamer Z£(1996){5 Fi A% /T B R (5218
B BRI R RIRARERC /1) R A a5
&) - Pan et al. (2012)Ei Fan et al. (2011) #JF3 4T
TR RS TS R T R R AR TR A B TR
HEERE ©

— - MO BAEE GPS F IR

AR FEIR FH i v v BIIRF B RE E (5T » A
RTK GPS {EES RN IRRMIES - FTis SR TR
i > FIRERICIER GPS BRI KA IGBARAT
15 19 7 TR ) I A o R 2 R KR AR SHR
(Strapdown Heading Reference)i#3-#T & I IEEE A}
(ZRBIIRFRES ~ —HERZRS ~ JTiGE ~ iR ~
YEE R F ) o FERATT
(—) ®iL

GPS PIEA 2013 4F 8. H AR LAs AN
Ji » BAVEAIRERIEEIAI SRR AREEREG 4 km o B 1 5
2013 4 8 H 20 % 22 HiZ @i LLelE - & ik
FAGTERTREE GPS VPRI IR B - [ HEdER
BRI AR B 5 - [ 2 1 GPS YREEEIHIRNKF
AT 5 FE 334 (Root Mean Square Error, RMSE)ES
9.5 cm » Horp/ MR GPS IR IREIRAA A i I < SR A
BREARRD) - TLREEERHEL GPS #EFANTE
B> JHHEHSRZR N A GLONASS (GLObal NAvigation
Satellite System) {7 & kB AR AEMFGULE - [ 1
DU IR - GPS IR BRI - FTRESE S
FITIRE AR SRR EE BN » BE1S GPS IRIRHE
R FUUATER (B & EE KRR AR E—5
Bt e




g o e |
';
|
1.254 100 N Variable
Loo{ 80 o §2-0~ Te
| 0751 § ég' EI.S‘ :
E 050 o E 5’
‘ é 0.2s] 40 3 1-: 107
‘ 0.004 0 8 5
-0.25 1 —o—rﬂ.;—.;‘: ; ‘." "' “ * g_{).i
05044 R 0 goo b
Ny & \6“ .-.\6\ S A\\ 9 ﬂ\""’ g S - i
\,-,,Q"" \_‘9 ,\,Q% H}‘. ,\é'-' “}@: \rp "v@@ \‘\;@v\‘\:@/ 0.0 0.1 Frequefl.jy - 0.3 0. %
Time (YYMMDDHH) N 5
&5 B2 GPS - B &M 2 A MMMk » e ERE REH Aok EA MR A E SHR) &
BEE R E) ) %;;_.
J3ERBEEE /T  /5LA 2013 4F 8 [ 20 H 17:00 & %
(=) B BB 400 4 For o BRIk | P
PL2013 6 8 1 20 H 17:00 IBRRERBREH g e i AWESESRSTE D - AURSHARAN
s SHR 52 GPS FTRSIMU AL FIUSTRSHN t 2 ywrpimes H gm0 SCch o ST
AT IR SHR AR ZKAIE s opr ey W ETE R AR — st
SUBTRIEE GPS IEHAMHI AN RIS TR AL B AR A 2 R R S 2R R ] - -
BHRIESHEE S0 Ebéﬁ%ﬁﬂﬁgﬂ?‘&ﬁ@lﬁﬂﬁg SHR 13082017 %
ARG TERE M - PaskFum._ 0:15400z os -
0.5 E
=
E 0.4 FI
E 0.3
Z 0.2
£ 0.1 &
: o =
4('!) 4{0 4&0 43‘0 40 4.'9] 4('!0 470 4]:0 419(1 500 %
Time (scc) 13082017 =
Pesk-Freq. ) 0.1348Hz 06 =
B 2:2013 48 A 20 B 17:00 K B¥ A 7] (4x & F 25 & GPS» Dominant Dir, 67.5° i
RG22 o ik SRR AR B SHR) P o5 ’
0.4
BEST » 2L 2013 4 8 H 20 H 17:00 kAU o3 o
FUEHIES SHR ~ GPS RTE@RER AT — eI A FLLES - 02 ra
LLEEEDRL GPs FRELCUIERE 0.99  AIEEMES - 0.1 +
OB 3 R o [ PN S Ak 2 BB L (Power o
spectral Density, PSD) » MIRIFRIZEE - BMTAIEE 0 . i %8 5 20 | 17:00 7 S ) Ay e
W SIEEIAAIR - TG AR B IR A AR 0.15 HREA B SHR » FH & GPS)
Hz [ff » WG PSD EFEHMIS » EHEAH 0.1 & Il 5 535IFS GPS BRNIE AL R RGHIZS SHR IR
0.15 Hz ZFHRFHEAMIMNES - IAGERTRIERE s - 5B - 30 S - S — e
PNIGEEERLERURIER SHR BB (SEEERE AR » (5BIY GPS MBI AR ER
AR BRI H AR - 0.95 K AfHENTINE LRI RIS SHR BRI -
39




S EE R

R AR S

|1 - b

M- Eo |

40

FRHUS 30 SRR - [ 5 PAERMGET S (RS BI A
0.998, 0.971, B 0.873 » =& by mrfHRd - Diggik
AR R 7 [ (B ) B R T U RHI 23 SHR
MER S GPS RN ST - B EHiEHIR
P —EU(E 5 B EE Y ESRE Y 8 ) -
DEERDE R ECHIZE SHR S EHAES GPS SH493EHEA
PR o [ ST M5 77 I AT R By 11.25 degrees 2 5%
PSR WAL EIRST—80 DS HERacE
S(NENZET FARRZRA » &R R EH
75 SHR 7 [E14Y 40 degrees I » GPS T3 [A1495 50
degrees » 7% 10 degrees » BT [RIMEATREARE » 78
S DUSE AR RE AT - BREERE 4N -

250

Hs of GPS (cm)
—_ ()
W [~
(=3 =

—
=
=]

w
<

50 100 150 200 250

Hs of SHR (cm)
3_
7 7
z
2]
8y
o
- 6
&
54
5 6 7 8
Tz of SHR (sec)
o 1404
Ez 130
i)

Peak wave direction of GPS (d

Peak wave direction of SHR (degree)

B S :ombi (L) P38 )R 2 b (F M)k
i

= OB EEEHR

R S T A R B SR BT
WA RS G (O 2 T A R
A HRHY - AIBEIA 2 HI RG2S - [
9 X-band T 3 B LA 4T 1 B o AT I
110 BEERERTIE L M (revisit time) R4
HIESS - FEIS R A4 A | - BT R R
384 ) — B T B » 5 D AR B
I R 22 IR » 2 — T3 LR P P et = 4
FREBUAIT - LEA T (B -
() EREERIE - RGBSR 7 > 5
B IR EE L R R SRR - B
T E AT FI b DR B B B
P R 2 B PR LR (B35 - 1%
R AR A (L SRR - TR
B A -
TR AT B T B
BRI ER AR « A AT
RN B RO, RS
BT -
BT B TR 2 B S TR
BN (e I -
B LA SRE AR E TRER
B HIGGEEEEAINAS - HEE F gl
WHRE LI TRRETRE - 2
Rk BT - RIS T E Y
BT -
AL IR E R 5 - RS
AR IRA - FR S T TR -
AT R U T A R > R E
R SHERT IR A TR
R E R TARE - SRR R R B
ST -
#1E 6 Fiom » X-Band B EEMEHISE S 2GS
RETEQSRENG  HRIEEE - AEnE
TE PRI EETE - (B 7 HI B B B 2t
R TR 2 G B S IS 7 e
S G BLEETOR S B I A R A B e e

(=)

=)

()

(F)

%)

(D




BIHIAS R 5 R BT RS B R s
B B IRR 5 26em » MERIARELS 0.9 B T Ik
RO 0 X-band FERM B AR BN
AR - [H 8 F7EE8s - ADCP FIS BRI S &k y
FLETG R - BN B S s R S ey
BN EABUA RS 705 > [ ADCP fIAI e
IS S BT - B R e Sl s A T
7 3.5m . FRIE o AFELA ADCP > X-Band SEEE{E
IR S B B M 2R YK I o sl > BRI
WA RTES i —E & 220 (B L S R
HFERE 2 g

* -

FARARM  REMREE  pRAZLE

W 6: FTEEMNHAEH

HN

RMSD=0.26 (m)
C.C.=0.9

w

-3
Gg
"
%

N
i)

—
o,
°

Buoy wave height (m)
VP,

(&)
o
N
1N

Radar wave height (m)

B 7: Xband FiEEBGHHER NGRS LY

14
12

[ 8 : X-band % i¥ JL3R 45 ADCP 45735 2 1L

PRI B R T G T 2
PR B RF R B R ST B (R T3 — 25
SRIFLEIT F I K EREAA - 20 9 A ByeieE
IR RAR SRR - A G T e 22
il K ERAG SRELEUS G R T R B — B (B R
RUES TR A BI 2R L S BT T 1 -

B 9: Xband FHMSRMERAKEZLER

R X-band iZ Bragg HitTHER] - HEEgraEuws
HEREBAR BB R B R &2 - JEERAG T RER
X-band FEEFHIL - EILERATRS KRG REREZ
St ASCERAFIA X-band T IR A
I~ AT ~ BRRA TR RS T I Sl HE Ak
Tit(thermal effluent discharge)Ei &2 » DR iz
IHFEERIR 23 - O 10 FoR - B ERGRHE
KR M T S B e 8 WL B 2
BRI P ] T2 o B L2 e
54 EOPGEERE - 9 FERLUR Bk ES
161 AREEAIRTE f7 5 I e T s 82 (% vh B 30 BTG
AR [BIBERFE = Bk it (B4t - £420 5 FOYER
[ S PR R R AGES Ml Y e
R TSR A - I — R (R R e AR
V_E SR RIS - (L ) s L e R
HEACERISMEN - MgHIL /5 - FEEE X-band
R RO 2 AT » A s B i
HE TR IR ERly B G008 5 BT SRRk
RIS TR [ A BB R AR 2 Y T A
IR HREAS T o FE R B B A e R S 3
B W e SR K& - (ks

41

SRR e

|1 - | B AR R

m-Ho |



eyl A R

AR S

&1 - a1

- Ho |

42

PR - AR S MR I R S 2 4
(29°C) » AT RIAI I TTSE 31°C « TisEfamk
EHA) A L S S T ) 3 2 T S s A 2
SRR B FHELEL B RRERE T X-band Bl
R R R BRI B R S 2 T T =

)

B 10: BHA0ZFTEIHGEARSABENLEE

VY ~ IR R SR T

AR B2 YR LI LR 2R
SRR B — R S B R R 4 R TR
B BRI AT A B s S
FRERTHIRIA B » FHFAZRTA e AR T A i 1 P =4
R ERR IR e R U 200 2 A
IREAME FRGEIRE BT E e R R s
SR B IR TSR L R SR, - H AR g I A
R, ~ PRERFDH WRF AFEZ L RCMC A4,
B R BRI = BE) 1 » B S (R
TR FRAREMEE A e 5 S Rt
R DI R R R B TR I e 2
/NSRS TR AR FERIRE /T - Ed B s
REUNMEUR BT s - BIHABE RS - Fhd i —y
BB E R - HlERE KRR -

TEREAG SRR R » A — =R
BEUAELE - AR LB e - HITE it &ia
BECHIIEIRF » PTAEEr B BB TS 5 > IS
(AR (B S T SREF i T Bt
A IIREA TS RIS - UL » SRS TR
WIE LI 2R - FE PR — LA RIS S
MR S RIS B8 Ehiir i
B,

IR FERE R EE R B S T TE iy
TEMEE A S DUE 11 B6] > X BEEE > ¥ s
BeRfE > BALRAR  E-h R EEAERTRNAR
IR ERERAE A i S TS - IR AN K
RS ERRLR) « IMA KBRS H AR L) -
RCMC KRBV (PR BT B WRF GRS (o
REVR) - BRI AN - B
AR AVN RS BRI D e T
FER BRI ZEIRAT > (EAIE /N IR RS - T
AREEAE AR R E I RSB B i/
INFRITBEAT « AR EEASY UG E TR 2 - 4
12 R - SOEHRFRRRET MR E -
BT A B R B AR L DA O S I R TR 22
AR HE T e R SRR e SR

T Al BkE - ASRSE DU S A 22 2 locally
weighted learning, Atkeson et al., 1977) 5 FEF
IR TRIIREDS » BV ol B P 2 i
HRIR ) DAB R R TR B R ) -
QnfE 13 FioR - BRI AR R AR R A T S
TRHVBGRTROR ST RS SRR 7 AR AR A
R RERGHTIHTREE SR - /NS R G 1R AT
HISRE « HE—345 H AR M B B 19) W7 DA R S
PREEE IR = T B BT I 2 ) £ s R AT > et
YRR AR S T £ -




80
7.0 2
. ——AVN —IMA ——RCMC ——WRF ¢ BUOY ———MEAN .
g .
5.0 ¥
{ =,
A l L
m -
10 7 : *
0.0 + 4 |
01/07/13 06/07/13 13/07/13 16/07/13  Date 21/07/13 26/07/13 31/07/13
B11: SARARBASAMATAMELYE

* BUOY

11/07/13

01/07/13 06/07/13 16/07/13 11.'!:1.7!13 2510.#13 3yo7/13
B 120 A T30k &R R 3 E
- s i
5 .. 3
30 A\ £
. n. , . ! |
01/07/13 06/07/13 11/07/13 16/07/13 21/07/13 26/07/13 31/07/13
B 13 AT & - R Tk SR R TR AR WRT M H AR S L E
" : P2 R EOR) » BTN AIIRFFF1 ~ —HE
0 ew o i ~ TR PR - TR R
6.0 -+ . el ""' _‘ﬁl 2
s i AR RFF S 375300 5 S s SR S 05 TR B
3. 2 ZZ LS » WERR X-band B3 BT BIUIE F A3
5., e |*ve] o I S~ SRV BBHE K AT R
N e |? o LS B TS B M
N 5 TR SR TR r HERETRHRRIRRE 0 » S
o L & TR B R A FIAR R PO HEERAGR  LABG
e .. S w0 B RS T HRIRE O B I S IO R
B 14 RFE) & % b2 ok & TR R TR oY 48 B L RERR TR RAO B BRAE -
$HH N~ 25300
o~ % % [1] Atkeson, C. G., Moore, A. W. and Schaal, S.: Locally

AT L Sk GPS {2 R BT &l
{7 B IR ST « DL GPS TR IR /K FU G
SR AT S YRR R Ra i P B R R AR T

Weighted Learning, Artificial Intelligence Review, 11,
11-73, 1997.
[2] Doong, D. J, Lee, B. C, Kao, C. C: Wave

measurements using GPS velocity signals, Sensors,

43

BT AT R

MR R AR

|- b

- Ho |l




S T R R A TR

=
=

=W - b 1 AR TR

0 -Eo |

44

11, 1, 1043-1058, 2011.

[3] Emanuel, K.A.: Downscaling CMIP5 climate models
shows increased tropical cyclone activity over the
21st  century, Nat. Acad. 110,
doi/10.1073/pnas.1301293110, 2013.

[4] Fan, Y.M., Pan, Shungi, Chen, J.M. Kao, C. C.

Proc. Sei.,

Ensemble forecasting on wave modeling.
Proceedings of the 10th International Conference
Coastal Environment
(MEDCOAST 11), Rhodes, Greece, 2, 809-820, 2011.

[5] Harigae, M., Yamaguchi, I., Kasai, T., lgawa, H.,

on the Mediterranean

Nakanishi, H., Murayama, T., lwanaka, Y., Suko, H.:
Abreast of the waves: Open-sea sensor to measure
height and direction, GPS World, 16, 5, 16-26, 2005.

[6] Houtekamer, P.L., Lefaivre, L., Derome, ., Ritchie, H.
and Mitchell, H.L.: A system simulation approach to
ensemble prediction, Monthly Weather Review, 124,
1225-1242, 1996.

[7] Joodaki, G., Nahavandchi, H., Cheng, K. Ocean
wave measurement using GPS buoys, Journal of
Geodetic Science, 3, 3, 163-172, 2013,

[8] Kato, T., Terada, Y. Nishimura, H. Nagai, T,
Koshimura, S. I.: Tsunami records due to the 2010
Chile
established along the Pacific coast of Japan, Earth
Planets Space, 63, 6, E5-E8, 2011.

[9] Leith, C.E.: Theoretical skill of Monte Carlo forecasts,
Monthly Weather Review, 102, 409-418, 1974.

[10] Molteni, F, Buizza R., Palmer T. N. and Petroliagis

Earthquake observed by GPS buoys

T: The ECMWF ensemble prediction system:
Methodology and validation, Quarterly Journal of
the Royal Meteorological Society, 122, 73-119,
1996.

[11] Palmer, T.N., Molteni, F,, Mureau, R., Buizza, R.,
Chapelet, P. and Tribbia, J.: Ensemble prediction,
ECMWEF Research Department Tech. Memo. 188, 45
p, 1992.

[12] Pan, Shungi, Fan, Y.M., Chen, J.M., Kao, €. G
Ensemble forecasting on typhoon wave modeling,
Proceeding of the 6th Chinese-German Joint
Symposium on Hydraulic and Ocean Engineering,
473-480, 2012.

[13] Toth, Z. and Kalnay, E.: Ensemble forecasting at
NMC: The generation of perturbations, Bulletin of
the
2317-2330, 1993.

[14] Wu, L.C, Chuang, L.Z.H, Doong, D.J., and Kao, C.C.:

Ocean Remote Sensed Image Analysis by the

American ~ Meteorological  Society, 74,

Two-dimensional Continuous Wavelet Transform,
International Journal of Remote Sensing, 32, 23,
8,779-8,798, 2011.

[15] Young, |.R., Rosenthal, W., and Ziemer, F.: A three
dimensional analysis of marine radar images for the
determination of ocean waves directionality and
surface currents, Journal of Geophysical Research,
90, 1,049-1,059, 1985.

6] TE » #okiEs R a0 -
Fifitfged L3 » 1999 -

[17] eyl - ST - F7E - AT - ARE -
R YA I e L RS T U B R R TR
FloH118 F1H 531-55H 2011 ¢

TS TR e 38 B R B
vz @ &= #H # x (12
(MOST104-3113-E-006-016-CC2) ~ " X-band 5= #{
7 1 JIE FH A S B Y IR 1B B /K RO B B2 (L B R
(NSC102-2221-E- 006-078-MY2) . " BT @AEse# My
W oum o R R ETH IR R MW R, (NSC
102-2221-E-006-126-MY2):Z #&%&E B » [E]RFrH @ g
P BAR P /KR R A T B RN TR (AL
BLAEF]SER - REEEHTE -




EXHE

Innovative Technologies for Safer Coasts in
Observation and Forecasting

Yen-Pin Lin, Yang-Ming Fan, and Li-Chung Wu
Abstract

This study has successfully developed the
innovative technologies of observation and forecasting,
which including GPS buoy, X-band radar monitoring
technologies, and ensemble wave forecast. Real-time
tide data at the estuary are usually used as boundary
conditions in the simulation of river water level for
assess the flood risk. However, there is no construction
to set up the operational tide sensor at some estuary.
This study utilizes the data buoy and RTK receiver to
integrate the GPS buoy and validates that the GPS buoy
is capable of measuring both tide and wave.
Furthermore, the difference in the data of water
surface  elevation,  one-dimensional  spectrum,
directional spectrum, significant wave height, mean
wave period, and dominant wave direction between
the accelerometer-type and RTK GPS wave sensor is
very small. This study presents the practicalities of
X-band radar on the monitoring of ocean waves, sea
surface, and bathymetry. We also confirm the potential
on the detection of coastal thermal plume using X-band
radar images. In addition to understand the real-time
observation, forecasting is also indispensable. However,
the effectiveness of the forecasting system will heavily
depend on the accuracy of the wave model used and

the surface forcing that is used to drive the wave model.

And due to the complexity and uncertainties associated
with the meteorological and oceanographic processes,
it has been particularly difficult and challenging to
make accurate wave forecasting, in particular, for the
extreme waves. This study is going to optimised the
weightings for the ensemble members can significantly
improve the accuracy of the forecasted wave heights
from the standard mean values for the extreme peak
waves.
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