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In [1]: from OwPOB.Datasets import TalchungPortwindTower
from OWPDE.Libs import WindRose
In [2]: | selected_columns = [‘WS_18ew", 'WD 97°)

In [3]: TPWT « TaichurgPortwindTower(
‘2e16-03°,
'2e16-03",
selected_columns

In [4]: WR = WincRose{
TPWT .datazet,
TPWT.selected_columns
3

In [5]: | results « WR.run{ces, @.a5)
In [7]: ax = WR.plot_wind_rose(results)

Wind Rose
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generation system...

MEASNET. 2022 Evaluation of site

sis L EREMAD © u specific wind con...
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i i M- L eV | -5 kH
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Mrikde Ansys Ko Kfigds » WK e U SCHERG A A s
R #HE R T (lteration Load Analysis, ILA) 2
o #8551 (1) misEEE (Pre-processing) 5 (2) >Kfi# e

(Solution) 5 (3) &= (Post-processing ) 19 2 £ [ B
ZEEE TR - dfdi44 ks NTUT OWPAS (Offshore
Wind Power Analysis System, Z[1[&] 8) » B8 #EHE 7 G
TR ~ BRI S5 e T3 R e 2 H Bt R R
TAE - Kfgss (W 9) ZDIREERBAANT ¢

< NTUT Offshore Wind Power Analysis System >
CWHsu 2021.81.05 alpha 5.8

MATN MENU
1.PREPROCESSOR MODEL GENERATOR & MODIFICATION
1.1 | BASIC MODEL GENERATOR
1.2 | 551 MODEL GENERATOR & SCOURING MODIFICATION
1.3 | COROSSION MODLIFICATION

2.5tress Influence Matrix
2.1 | CREATE MAJOR DATA
2.2 | CREATE THE 3D GEOMETRY MODEL
2.3 | EVALUATE LOCATION OF THE AB POINT
2.4 | CORRECTION FOR INTERSECTION
2.5 | INSERT AB POINT ON GEOMETRY
2.6 | CALCULATE & EXPORT STRESS INFLUENCE MATRIX
3.SOLVE PROCESSOR
3.1 | MODAL
3.2 | STATIC
3.3 | TRANSIENT
3.4 | SUPERELEMENT GENERATOR
4.50LVE PROCESSOR
4.1 | rainflow counting

8 NTUT OWPAS Jz 44 & B2 4L % /- &
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i€ (Soil-Structure Interavtion, SSI) » {RFIFFMEER:  Be  SCHERSHE TRZEEHEERD A AT B T R G % =
TS ARG B SRR ) - AL FBAT (A1 10) - — BRI e R R A5 A 55 =

(2) Kfgstafe « pb RS B TR EE M AT AL - AT
IR SR - R R o i B R A 5

W, ILA (Step 1) \J
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Create SE and WL |—— WITG
files for all simulations
defined in LCT.
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=" Convert interface
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ABSTRACT

The development of offshore wind power in Taiwan be-
gan with the demonstration wind farms in the first phase, lo-
cated off the coast of Miaoli and Changhua. It then continued
with the development of potential sites (phase I1). The wind
farms are mostly distributed on the coast of Changhua, with
relatively shallow water depths (less than 50 meters). The
Phase |1 strategy aims to cultivate a domestic supply chain
for substructure foundations, such as jacket foundations and
pin-pile. In 2022, the third phase, known as zonal develop-
ment, was officially launched. The overall offshore wind
development entered a period of rapid growth. However,
with the rapid growth of offshore wind, suitable fixed seabed
areas must be developed after avoiding military zones,
environmentally sensitive areas, and important sensitive
areas such as fairway channels. Taking zonal development
3-1 as an example, a total of 10 wind farms were awarded to

* W AAES 0 lia.huang@tre.com.tw

participating developers, including Feng-Miao, Formosa 2,
Formosa 3, Jia-Neng, Formosa 4, Huanyang, Hai-Xia, Bei-
Neng, Da-Tian, and You-De. To sustain future development,
it will inevitably require exploring deeper water areas, where
traditional fixed foundations will not be applicable. Floating
wind projects will be necessary to overcome the water depth
limitations.

Keywords: Offshore Wind, Zonal development, Floating
Wind Farm
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This article is intended to collect relevant floating
offshore wind projects planned and executed in the last years
globally, including Hywind in Norway, Kincardine in Scot-
land, Windfloat Atlantic in Portugal, and Fukushima Forward
in Japan. The study uses public available information as the
basis to consolidate as a systematic comparison among all
projects that were organized in different countries with the
technology chosen under the differences of their own infra-
structure and marine site conditions. With the compassion
from different projects, we wish this could be a good lesson
learned for Taiwan to shape another successful outcome and
materialize the potential of floating wind energy production
and the economic value following the massive fixed-bottom
offshore wind projects currently under construction.

Keyword: Floating, Offshore Wind, Taiwan

[l

Al
TG bR 5 - BB w] o0 Ty ] E =URT i B 3R
fif o B[ E AEEBEAHEL - B /KEEAR 80 m & - FE)=

* W IAE R 0 shu@k2management.com

B A B RK RN AR - KL - 7E7K
B 80 m AEAGHITEDL K B A SRR H [
A RERL T B ARSI E L R - 2 TR I E R 8
7 i il P SV B S AT 1 iz

Monopiles
Gravity Foundations

Floating Structures

Substructure Cost

Tripods, Jackets, Trusses

Deep Water
Technology

0 20 40 60 80 100 120 140 160
Water Depth (meters)

1 B AR T Fs A K AR $L KR ] 15

(B A %% : Dolan, D., MMI Engineering at Deepwater Wind
Energy Workshop, Washington D.C. October 26-27, 2004 )

24

Vol. 50, No. 4 August 2023 +A/KF] SEH+E HEPYiH



Ml mEBeieSs L, HH

R — i [l i =X B 2 A ) 2% 8 DA ] 5 R i IR
R SRR R E T - R IR E L M
R X E R E) X SE S (Floating Platform 5 X%
15 » Floater) ~ M2 4% 2 %% (Mooring Line) % i §T &
(Anchor) % = KAHMFFTHEEL - Hrh X PUFE R X E
% » ASCE TR H AT o Sz 5 2=
THET - R RO RS s T RS
B+ BRE RN 518 B 28 17 U R B B i v RE &Y TG
HEEEIPRE - RN R HER I E E AR -
B =R 2 Bl A D B R A KR - B AR
OB R LA XNE G  IREE B A= - 1]
43 R B At =0 (Barge) ~ [EIfE 7R (Spar) ~ &=
(Semi-Submersible ) ~ LU IR JTISEEZ0 (Tension Leg
Platform, TLP) » ZI1l&] 2 ffi -

B R IF 15 B AT AR RS E IR 40 e i IR E
(buoyancy stabilized ) ~ JEE#HiiEE = (ballast stabilized ) ~
PR 52 = (mooring line stabilized ) - Hrfiz JJ1E
SERGRFF ANz /KR E AR o T ST TR e e
b - B EER G - B E A RSEES
BRIz 7K BRI B H AT AR e S PR | - 2B
5 o B E R GRS N KAV E
BEARGESR M A S B R O HAR E B e | -
RIN=UFE - DB = B R R R A S s R

HMLAE € G hLE -
R 25 v 5 B AT ) e A S AHTE] - B s it
B[ 2 IR ZH AL IR 5 1 BR T e 1 DA S iR B A F 5

B WEEREGRES FER 2B U E

A 55 1 AL X B AR X

B R G AR R R MR ADER 1 B - H [ERE
AR AR E B g - B2 R R ER K
2 100 m iz Wi » LB A KGR BRA iZ BR T - AHE
A At g e R S 7k g o RIS RS B HE T T R B TH
S > PR R T L5 - 2 B B e B

R T A KSR - L A e
Sl 1AM T BB TS - PG
L T LS B 22 2 A 1

1 FRFoBRITEER

Z5E - HiE

#eEk [@AAR|  wean | wEwmzr | Raar
e BB SRR o K | s/ A
2 40 o] 4 5 1
PR M ek sgpange | ol
i AR mEaEsE ;
B | >100m ﬁ%?ﬁam m$$'ﬁuﬁi$ RE SRR AL
EX R 0N 3 EBEYE . Sk PR
_ A58 69 AL R S5 |1 R s/ A E :
RAMK | 2A0M o w mamn |zepanzg | oReak

(%4 %R : Floating Wind. Semi-Submersible, Spar, TLP - Empire
engineering * A X %3¢ )

ECFR N T ZEZHIIFRET

WA - R R AR KB %213 R E)
JR S5 BT+ AN SR AR A A T S AT Y
Hpg SR o 7R B S - 2080 Hywind ~ BRA&
FRIHY Kincardine ~ #j%) 4" HY Windfloat Atlantic ~ 2Lk H
ZRHY Fukushima Forward » £ 2B FHEH B AE 3 -

AN HE T Bl % 5 A BB & A
A — 25 BRES AR AR 15 18 38 Jre i =X U B Bl mT RE &y 1hI
FHHUBRERER RS -

kA EpF6 X

FA

2 WARAZEFXRAETFEARX
(E R RR: dFIREHI AR AL AXSHEREE > AEd)

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

25



o & T B XA E I

Hywind Tampen

Hywind Scotland
Kincardine

Windfloat Atlantic
-

Fukushima Forward

B3 REHFXRGAAILER (BH IR Agi)

BB Hywind

Hywind 3% = J&\ 77 5 52 5 # )&k Equinor 2 &) (il
Bk Statoil K StatoilHydro) 43 = HA S5 =17 HH %% -
= W H %43 B By Hywind DEMO ~ Hywind Scotland 2
Hywind Tampen o =& & HBERTFER (spar)
{ERy Hi% 4 o Hr Hywind Scotland Jz Hywind Tampen
RS Sk /KBRS ANE] 4 Bl 5 Fis o

Hywind DEMO s Hywind 1% =8l 7 B 5 2 55—
HZ - SHEATAE Rogaland £ Karmay i 10 km
& - HKEEHFI By 220 m » 3% ] Siemens Wind Power Fit
AFEZ SWT-2.3 MW JE b - FEECER & — b
2.3 MW - I EIREFEAEE (spar) {FHEEERT 117 m
HARHRy 6 m Z 8.3 m » ELAA 2009 FE5ERERH 23 -

Hywind Seatland
Kincarding

- i ’ Bathymetry Contour [m]
/ Bathymetry [m]

. 120

. 90

.'I - ! o

Hywind Scotland £ Hywind 7% =08\ JJ S .2 55 —
HHELZE » B4k £7 A % 4% R Aberdeenshire $H Peterhead
19 B 25 km 2 - HKEEF By 95 % 120 m » # H
Siemens Wind Power FiT 47 2 SWT-6.0 MW JE A% - &
53R 5 B R - MSEERE S 30 MW -+ i Z BT
EH (spar) BEEEF I mxAEKLRE 145m: B
J% 2017 FE5EREH B -

Hywind Tampen R Hywind 1% =)&) B 5.2 25 = HA
B WRZF RS EE B IR FE R
RRBE-EHEHMIERAHE » KLU AL B
P 5 140 km JE - HZKEEK Ry 260 % 300 m »
Siemens Gamesa FiZE 7~ SG-8.0-167DD  Jalfs - JLAEE
11 15 8.6 MW Jalb - #ECERET 94.6 MW - (EHZ[E

Rt =40

4 3B Hywind Scotland &35 R MM B A KRB
(B R RR: AHR)

5 #r& Hywind Tampen J&35 B B BRI E
CGCEES EE ST =)

26

Vol. 50, No. 4 August 2023 +A/KF] SEH+E HEPYiH



Ml mEBeieSs L, HH

AR (spar) FEEER 91 m i KAy 147 m »
TR 2022 FE58 1K 7 5 BB RH S HETT 5 R 389 » FlER 4
EIF B TEE T 2023 FE5ERk e 4e RS B -

GBSV » Equinor 23 F) B H: Al & fF BELA7 A
2022 FEH2 2 Trollvind 3% =0 3\ J) 2 B 51 & 2L 2023
FEE S RIS AT AT R Bl PR 1 BT A 2 - HLARE
2 RIS AHRR A B S R R e 2 -

1% Kincardine

Kincardin s 3B H fii e K2 72085 - 72 2020 47
OFE » HEEZ BRI 50 MW - FE2888 8k 218 GWh »
BEIE E Ry B I A BR i R o 8 9 MW BHE A B JRAE
JEHH -+ HPEHEA Cobra Group {ERs b ESZ G #RE 14 -

Kincardine fi7 4 Kincardineshire 5 &4 5% #J 15 km °
TR PEHEEI/ A 60 %2 80 m 2] o it 110 km? o JRIG AL E
B ik K GEANE 4 FirR o JEI5 EE AE R Y 30 km &2
33 kV [HiFI3EE - I LIKT 18 km &= ~ 33kV 2 i iE#E
JE 1) o BB E SR T B AR - A R RS
BT o SE—HHER A0 Vestas V80-2.0 MW JELEE - A 2018
FEOHERTE | SRE RS S R R R - 7
BV Principle Power FTH# % .« 55— Windfloat /& X% &
By RAE > FA7408~50m > E24m o WA KRS 14m -
25 ZHAR A 5 £ Vestas L2 V164-9.5MW By JEL B - 7>
2020 O % EE - H LA Principle Power FiTBH %% 2 56 = 1%
Windfloat /& IF 5 R F8E > Kl 75 m-» &30 m - 7
JKBEEE 20 m o BLEERAPEHEA LTS Fene T TiF A8
3% - WA RS EE T2\ 5] Boskalis & SE s Fjord -
LR PR TR S - fHES TR - FMLT
#7650 km » 1 R A 4 30 2 G A5 A2 2 081 o AR 3L
656 fE 77 > WEHEHEE 89 km > WEHRGEE 22 m > Al {5
I 54.5 EMERF ARG (A5 RAY 400 m) 07 -

7 Windfloat Atlantic J&3% T8 41 % & A &

#EF Windfloat Atlantic

Windfloat Atlantic 7%=\ B ) #5 & &1 25 FH Windplus %
ERRE - EUGAE RKEEUIE 6 iR » BB EEHE
%) % JJ/2 7] EDPR A AHR B 55 % TAF - 1?2020
7 He A OF i3 E - MAEER R 25 MW -
FH 3 &6 MHI Vestas 8.4 MW » THE T ERF [ By 25 4F -

3% R\ R A % A Viana do Castelo #5257 20 km »
7K #7100 m - £ H Principle Power B Windfloat 7%
A iF 5 HiiT (Semi-Submersible Floater) » 3% 15 N <1 &
50 m ~ 155 30 m ~ HZ 7K€ 20 m (8l -

LT E IR B o3 A % A B P EIE A W 3
BESERS - FRRRFEHENTZEFEIIA Port of Ferrol 7N
TG S YR 1 T A TH R S 1 410 8 S35 22 26 - AHRH U T
RHEE R A B A antEl 7 Fs -

CVilaPraia del 4 LS
it yae
Ancora, A due
4 W

arna
[
80

* L Darque-

Barroselas

*  WindFloat Atlantic
Bathyrnetry Contour (0--200)
Bathyrnetry Contour {<-200)
Bathymetry (m]
. 200
. -150

120

-80

-40

(1]

6 # % F Windfloat Alantic JA37 )8 B B K B
(BR &R Agn)

HZ Fukushima Forward
b By H ARG A B ) R R
HIFEZEME =57 (3L 14 Mw) Fl— &

(B A 2% : Windfloat Atlantic | Offshore wind energy (windfloat-atlantic.com))

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

27



o & T B XA E I

FEEE G o 2B Ry IR S BRI 20 km A9
1 > 7KK 100 ~ 120 m 4M1[E] 8 Az 1920 o

AREAHE 2012 FHIIGHEI TR —FEBFi% - WARS
2 MW 3720 3B DRt 5 {1 66 kv 1% U B uh AT R
EA o SELEIEZE 2012 4E 10 H 31 HIEM5EREE 55 ks
BEA 2015 ~ 2016 58RI A 2088 (BEEA R
Fs 5 MW +7 MW ) » RS BB ER BERC B AR 9 P -

S BT B TR EIEER (2 Mw) -
EIFEAAZ (5 MW) » Je V BPEES (7 MW) Ff -
FERIHIREAIER 2 AR -

A B JE A B B AR 2 M AR S B N R
HERAT MRS R B R 25 7 MW EVBER - Fiy
RS B R R R ER - NIREEE R
RAF AR 250 m » B RIZZKERK) 13.5 m » fKE#K
EEMER7 Y 100,000 tonf °

Okuma

Tomioka

Fukushima Forward Project

® MW

® SMW

o TMW

A Floating Substation

— Bathymetry Contour [m]
Bathymetry [m]

|0
— b 200
8 Fukushima Forward 45 & & 7K iR % A 4%
(B K iR Ascai)

,
7
T

% 2 Fukushima Forward %% X Jk s £ Z A%

% KA
KR
RRREAL | RBC| TR B | vkE
(m) (m)
BER
1| 2mMw . pmiry | 04 16
Fukushima 5MW | ;}%& 5 23
Forward FAZ K
i 7MW = v 150 17
FHXFE
(RA R R X HFL)
I\§E

fre DL B A - ARSI L
TFEEREE 3 FR »

RERFIUE N E 2 TaebkE

LA AR AR 2 B %8 R 1 A BB 3 R\ FE B 8 T
5 > AR B I B X B R 5 Z G BR E ER AN
KAFUR - BRI 7 RPAFRE 12 (655 AL ]
h o R RS E R B 9 ~ 22 MW ]
TRERERATAL T RIS MK ER AT 90 ~ 240 m 4F » Hofk
PEEINES SRR/ INA 100 m » #9714 42 ~96 m [ -

FHFY H A& ZANAE W) S A R SR B - A (/-
i IR AP A BB (E SR - JTREMUS RS RE - AR
e BN R R A R & R RET IOR 58 R T RE
JE o MEHCHABERIERRAR S 1 EFa RN
ARSI FEAS A 15 18 PY ER e ek il A 1 ARV 5 > HH
TATKERIEE > 25 ZE PR -1 T Bk T Y A Sz 7k e
RGBT ER A AAR GRS - R ARG
Dbl B P 2 v R W] RE T o PRE -

=

%3 BROIAGZFEARER

1. _. m) | (m (kion)
A =] 1
E 23 220 |83[117| 100 1.5
N . Hywind [2] 6 Spar 95-120 |14.5] 91 | 78 23
N 71 3| & 260-330(14.5| 91 | 78 23
R £ "
N\ N |8 windtloar (4| g4 | Semi-Submersible | 100 |55 36| 20 2.5
, % z/,:// i Atlantic
i . ///,/, SRR 1 N F— — ] 13
issi £ o = mcardine Emi-submersibie =
' - M PTEY; ' 75 (30| 20 | 275
i — 1 2 Compact Semi sub 64 | 32 16 -
2z Skadliihia
9 Fukushima Forward &t & & 8 Fibeid |2 i SP 6 | 10012059 | 48 3 .
3 7 V-Shape Semi sub 150 25 17 -

(18 K &k : Ishihara Takeshi 2016, The challenge

to the world’s first floating wind farm)

(RA R R X HE2L )

28

Vol. 50, No. 4 August 2023 +A/KF] SEH+E HEPYiH



Tl MR B LR, B

k4 BNBLEFRANREEERENR

Bluefloat 244 64~96

Gk 9~20 46~92

cip B 45 9~20 70~96

ER S 9~20 4288

Flotation it 4t 09-20 60~90
% | MRERE 10~20 110~200

InfraVest | ARt | MILRARE 10~20 90~130
Ailid | MLEARE 10~20 100~240

H R M 14~22 65~95

— HE A 14~22 65~90

SRE A wE 9.5~20 55~80

TRE BT HE 9.5~20 50~85
(RHAR  BRETHENARTHEERMES "B TR EN

A% %A (epagovitw) » A %37 )

FEES 2 PRI
MRS TR B H B FE R - B H i
[ W5 58 F BRI S PR TR BTN - FHR e s
W% 5 AR -
B KT AR RS B -
B - KN ERERLE B - USRS
O~ HEE A -
o TG ¢ HESE -
o Lk 1 ERE -
o [EEHS 1 KT ERRRLEBERK -
RIS A FIR 2023 4F 5 H el &l - e
PEERYE IR 5 EHE 1 - HALEE » B - R - LV
T A AR R R R WL FREFELIT P

i

» Al

k5 EHEPLFHRARTHE D SRIE

#o | & ‘%ﬂﬁf{.& E““’F*‘“’fﬁ%*ﬁ” SR L
| () (ton/m~) |
43 | S08/509 | 320 16 20 Kol & M
2 250 11 10 Bmg
SA/5B | 400 11 50 Ak
36 340 12 2040 R
37
250 16 20 Bk
(Bed)
& 38
(Rt d) 330 16 40 R m
105 | 270 | 16 | 1040 | fdi4 g A
106 310 16 1040 | A4 & RAH
107 200 13 1040 H i
A3 | N2JE1 | 130140 <5 - e 3 b,
. 17 230 5 2
ER kL T 230 11 2 T
.| A06 ) ) i
B | o) Bt & IR

(R SR BTENE » AXER)

o ki : HUEERE
o [l : MEUHERE -

TKEE
7K ~ WEEESRE ) ~ Mt K

S A -
o EEERAH ¢ ECEEEM © EW - TR -
o FLAl - FESGEIHE - MTZEFRE © (ESRIRFRSE -

BEAh » fE G DL BB B R A Y 2022 4 10 H 2L
15 MW FY 3% =X R 1 e BRI - 3Ty Rl 3% it 1l 3 22
Koo kB 12 m DLE ~ W5EERE 400 m DL L - #5EEEE
5 10 ~ 25 W / S J5oK ~ 1RAR T IR 10 ~ 25 AL
BB HE L A B IR RN 6 22 - g R RHEA L
s B - SR TREME R R T R B
FARZEFR AR -

1 e R JFE R 2K SR B R R AL iz 3 2% > RenewableUK
TREFE 17 MW Jz 20 MW A% & Jal - TE AL 75 Jmsa
BEUE - AHEE - DU RS THAH S SIS 5 R i H 2
K ARSCEEP S RS 2N W] ) Renewable UK /2 BLffE

Al TR LR IIANZR 7 Fios 31 o

% 52 i B RS P B 25 1 =X LB o i A 2 e g A

AT IR 6 AV 2 A EE 5 3% 3 Py BB A

B+ DANZ 7K R Ry Bt - B P S0 s g D
EE[pEEESsTk R kil S v = s (PSS iy
P B TR B R R AR T‘Ji‘ﬁ'ﬁiﬁﬁ

1 e|le|oe|e © 0|0

s+ © ©0|0|0|0|/0/0|®@ O |0O]|®

stk © | ©|©|0 | O |l @|lo|e

FEB ®@|0 ©|o| ®

i k ©|0o| @|®
AR 55 A A& i 40)

R 7 FRAH LR T R

RenewahlelJK

FREEEF 17 MW 20 MW
WIS E (m) 400 400 440
AEEE  (m) - 230 260
Al AR (m) . :
BFAE  (m) 12 15 16.5
| Hsp ik (ha) 10~25 20 25
BEERS (T/mD) 10-25 20 20

3 1 A& P RenewableUK 14 &t # JAM A #5285 T TAME Z F K
(ERM IR - &8N 3 A T4 3. Floating Offshore Wind
Taskforce: Industry Roadmap 2040, RenewableUK » A& X %37 )

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

29



o & T B XA E I

Bl % v B U 2 R R A T T B I K SR B 12 Y
R HimHsa el R i ay mS b 2 A & - R
TP o AR O IS TR S A IR H A S B
¢ LY M6 7 PR 1 e 2 5 FEE AT rh R UL AR -
KR R PR < F aika e & rl UHG G EBIR
SXP A8 RS R R 2 DA S A R R B R SR AR S £ Y
— KPR -

T2 5ZHR
FRENEE L AR ORIT A ZERERER

Mz e gy e i B A01E 10 PR 2 $6 3825 [Hifa il
(Anchor Handling Tug Supply vessel, AHTS) » ‘& %
#HENFXR ST 2T K - HAlihi% ERFEaH K LIE
fifs T B A2 AEE AR R - DL bl A8 %% A Windfloat
Atlantic ¥ = J&\ 355 By B1] - L0 Y iz 8 58 55 5 | 4l 46
BOURBON ORCA Z %2 ## £ JJ (bollard pull ) #i#& Fy
183 tonf 429 » FEBERAHRA T gl Ax 20 » 2 DI R )
(bollard pull) #i#& 220 tonf » HIFF& Z i E A 110

10 Windfloat Atlantic 7% X &35 2 4% % & 5] 4 £ As6 T £ 5] 27

i+ G R KR 300 tonf + HIFTIERSEE K HHElZ
iy EE R EER] 25 f 5 AT ELRE - v SR AR B
RIRE BEFH#RES [Hfa i < WK - R ERENE
ARl T\ P A B L AL SR AN T R AR SRR AR
REFER - A0AT = KB P SN A I SR 2 5 [ i
G AT AR S HA AR AR 2 2 B P 38 e i =X
B ABRE -

HAESE = SR BL 7

EIR - 7518 (Y8 G Rl R i B h E #1487
X RERA R - EBIN MR BA BUEIFE G DU B
Fifft (Mooring line) e R#ft (Anchor) BdE)REV
i< HEERY - HBE B Py 2 Bt R R 2 T B RE Z
e H ATt Al R A s i [ E R ) B dE A i B
A - HEptEN A E 2T IR AR ERE - THET
12U B 5 T SR R BRI HA R TP 22 BUR H A E
B ASERIMNEL - BEFHOREET BT KRBT
HeEBR TR B AL EE -

534N+ BRI K T HE Bl v =0 R ) 2% EE B
T AEWIEET - GECESUNAERRBEF LT
T PR HE S BN A4S » Rl R B P HE B v B =X R )

Hham AR

1 Bl L P e ] ) B S R 25 70 T R 2 e ) ]
FRAY 52 2325 W B T 1 50 e o T o o 7 -
] PR3 5 4 ] B T 5 5L JE S 1 YA R A PR
JR B\ A 258 ) < ST S L T A 7 A - SR R
BRI Bk

2. BINHSEHARR AR D R EER A BT - 1E
B R AFFE B ST R T RT -
PRI PR i A D & 3 B i R 2 (B o A BRI RR A - )
fiff R 50 [ P9 8 L R PR R 1) i AL - SRR 1B
6 90 ) 288 o 5 S0 PR B o R A 381 ] P9 15
UHELRE A ST T T - A | )36 < Pl
L HE - TR RFE I BE TR
FEREIT BBSHHZR Ik < BITHE T - SR 3 fee DAt 5
LB ] L D 208 PR i 20 A A T B R TR
SUIE -

30

Vol. 50, No. 4 August 2023 - A/KF] SFEH14 VYA



Tl MR B LR, B

3. AR PR RT R AL o (H B E A

LepASEER AR 5 BRI RS AT £l g
[EINSY. & CIEEIR ER i S b g U S
Bt o il b ASCEF R RIS AT S s &
G ~ 195 e BT E R A IR 2 - A8
4 P f s B P R 1 o2 BSa T R BGE BRI - LS
/N SSRGS SR BN - S ] B BIE T
B R B RE SR RS R G A RE A E S
> BB R BEEI TR A - SR
B RK B R B g < A St 2 FE R B - HEEh B — P
AL akaT ELEGERES] - W T & A Je m] R
L A THERD -

BTl Bzt s E AR LB S
Bl LR e SR AR SRR S R B B e H
AfERF— g LE B i B - bt Bl B P 75 >Rk 7R
REEAF 2 {5 R - R BIE B ERT T K&
S EPE R - B EOEERRERERE N2
B R[] 5 o B B 5 M

Itk - R EEEREER > EEERE - AR
B B e A B AT 5 B AU DR 1

RN EEHE ~ R TTRME  B PSR LRGE A
5 AFEREAT AL Z BRI R SR HE A R ELAR LA 2
M TEE - BE A R B HEE
B B e B o A Tl S SR AR DA R R B A S
BFH AL RKER T HEMBIR R 25 - HEE
BMAAEZEPZEH HBFEFET > AT
B2~ P R RS RBUGEEREETS AR LA
i R B B R ARG TRHEE A BB EA
NERE » AHRFANTISHGEE L 2050 FFER
HEEAR -

Z2EEH

1

. Semi-Submersible, Spar and TLP-How to select floating wind

foundation types?, Floating Wind. Semi-Submersible, Spar, TLP-
Empire engineering

. StatoilHydro inaugurates floating wind turbine, https://www.equi-

nor.com/news/archive/2009/09/08/InnovativePowerPlantOpened

. Top Plants: Hywind Floating Wind Turbine, North Sea, Norway,

https://www.powermag.com/top-plants-hywind-floating-wind-
turbine-north-sea-norway/

. Hywind Scotland, https://www.equinor.com/energy/hywind-

scotland

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21.
22.

23.

24.

25.

26.

27.

. World’s first floating wind farm has started production, https://

www.equinor.com/news/archive/worlds-first-floating-wind-
farm-started-production

.Hywind Pilot Park, Aberdeenshire, https://www.power-

technology.com/projects/hywind-pilot-park-aberdeenshire/

. Hywind Scotland: cabling the world’s first floating wind farm,

https://www.nexans.com/en/markets/power-generation/offshore-
wind/hywind-scotland-cabling-world-first-floating-wind-farm.
html

. Hywind Tampen, https://www.equinor.com/energy/hywind-

tampen

. First power from Hywind Tampen, https://www.equinor.com/

news/20221114-first-power-from-hywind-tampen

Adjusted assembly plan for the final four Hywind Tampen
turbines, https://www.equinor.com/news/20220713-adjusted-
assembly-plan-for-the-final-four-hywind-tampen-turbines
Hywind Tampen by FEW, https://questfwe.com/wp-content/
uploads/2018/08/Hywind-Tampen.pdf

Equinor and partners consider 1 GW offshore wind farm
off the coast of Western Norway, https://www.equinor.com/
news/20220617-considering-1gw-offshore-wind-farm-off-
western-norway

Equinor put Trollvind on hold, https://www.equinor.com/
news/20230522-trollvind-on-hold

Kincardine offshore windfarm, https://www.nsenergybusiness.
com/projects/kincardine-floating-offshore-wind-farm-scotland/
Kincardine documents, https://pilot-renewables.com/kowl-
documents/

Kincardine installation route, https://www.thebellman.
€0.uk/2021/01/25/kincardine-offshore-wind-farm-growing-in-
size/

Wiki, Port of Rotterdam, https://en.wikipedia.org/wiki/Port_of
Rotterdam

Windfloat Atlantic, Windfloat Atlantic | Offshore wind energy
(windfloat-atlantic.com)

Fukushima FORWARD Consortium 2011~2016, Demonstration
Project Brochure, accessed 20 May 2023, <http://www.
fukushima-forward.jp>

. Ishihara Takeshi 2016, The challenge to the world’s first floating

wind farm

TIPC, https://www.twport.com.tw/chinese/

TIPC A PEE ¥R , https://drive.google.com/drive/folders/1JaW
r306 CALQtw0ToJU7SJ45EIjpkE2ie?usp=share_link

Floating Offshore Wind Taskforce: Industry Roadmap 2040,
RenewableUK

WindFloat Atlantic Turbine No. 3 In Place, Ready to Be
Connected, https://www.offshorewind.biz/2020/05/29/windfloat-
atlantic-turbine-no-3-in-place-ready-to-be-connected/
BOURBON ORCA specification » https://www.bourbonoff-
shore.com/sites/default/files/documents-associes/pdf/bourbon-
orca-181-mt-bp-dp2.pdf

Floating Offshore Wind and the Need for High-end AHTS,
https://www.oedigital.com/news/504813-floating-offshore-wind-
and-the-need-for-high-end-ahts

Installing Windfloat Atlantic, https://dock90.com/windfloatat-

lantic/ [E%ﬂ

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

31



BT AT R X AR R

DOI: 10.6653/MoCICHE.202308_50(4).0006

wE JL

Z B (505

Joost Remmers,” # i # sk 18 TAZ 22 2H A TR A 3] B IR TALBF
THMH " HHass eI Rz ARASE NG Lhem
ERIE S AR T A A RAG G E A TAL

B JE 3 R HEEUR

B BUR BNk ERR > MA R AL FRRER - mGFIAZL

A R RAE & AR T Rk by — IR e AT R ORI AGE AR 0 IR T R R A AT AT R MR
SHEAAL o 45 B AT AR IR L TR B IAAEARAM AL B R AT A RARIR OB A A B ST Ak 0Y

FH o BRSO BT AR FI AN F BT RG

FTEAR N B R R AR BIRARY T A -

VR RREE AR FE HE FR A

M4k © B E AR - REHAEE IR REAAZ W B - FEIEAARI ML

In response to the Net Zero Carbon Emission Policy,
governments are committed to the development of green
energy, and offshore wind energy has been developing rap-
idly in recent years. Among the industry, marine engineering
plays an indispensable role in the supply chain. To adopt the
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Recently, Taiwan has been dedicated to develop
offshore wind industry to generate green energy. In offshore
wind farms, cable system plays an important role in trans-
porting the electricity for both fixed and floating foundation.
Therefore, how to install the cable system is a crucial part
when constructing a wind farm. In this research, the feature
and configuration of cable system would be covered to
express the way of conducting a cable design. Numerical
simulation of three cases under extreme conditions will also
be included to offer a general concept through cable system.

Keyword: Offshore wind farm, Inter-array cable, Dynamic
cable
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ABSTRACT

Traditional wind power generation is mostly built
on fixed foundations on land or near the coast. However,
floating wind energy technology employs a more innovative
approach: it installs wind turbines on floating structures,
allowing them to generate power in deep-sea regions. This
technique can overcome water depth limitations, open up
more areas suitable for wind energy development, and also
enhance the capture of stronger winds, resulting in increased
energy production. In platform design, there are generally
five steps followed: conceptual design, numerical simulation,
hydraulic scale model testing, feasibility evaluation of plat-
form installation and transportation, and cost-benefit analysis.
This article primarily aims to share the design concept of
the competition platform, using our model as a case study,
to introduce the importance of numerical simulation and the
necessity of conducting hydraulic scale model experiments.
Additionally, we will also share the valuable experiences
gained during the competition for everyone's reference.
Keywords: Floating wind energy, Model experiment, Nu-

merical simulation, Platform design, International
competition
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ABSTRACT

Taiwan is being affected by climate change, with frequent
occurrences of extreme rainfall events. The intensity and/or
accumulated rainfall during these events are more severe than
in the past, often leading to serious slopeland disasters and
flooding. During disaster response, if the information regarding
the location, scale, and scope of the disaster can be effectively
grasped, it will aid in the analysis of disaster management deci-
sions and the allocation of rescue resources, thereby reducing
potential losses from disasters. This article explains the real-
time flood extent assessment model that we have developed
with the support of funding from the Water Resources Agency,
Ministry of Economic Affairs. When inundation locations are
obtained from disaster reports, this flood assessment model
can promptly evaluate the nearby flood extent, water depth,
and potentially affected residents. When combined with flood
sensors, it can provide temporal sequence data of flood extents.
The model employs a flood-fill method, and the accuracy of the
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assessment results closely depends to the flood analysis grid. A
suitable flood analysis grid is essential for obtaining accurate
analysis results. The practical application experience of this
model reflects the need to make good use of real-time informa-
tion from flood sensors and to keep abreast of the latest digital
elevation maps and land use change data. By updating the flood
analysis grid in real-time, the assessment results of flood extents
can be enhanced.
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Application of Hyper KANAKO Model to Simulate
the Influences of Buildings on Debris-Flow Flooding—
A Case Study in Hongye Village, Taitung County
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ABSTRACT

This study utilizes the Hyper KANAKO model to
ing stigate the impact of bi Id ngs ob tructing @ b is flow
paths on inundation areas, using a debris-flow-prone stream
in Hongye Village ( Taitung DF166 ) as the simulation target.
Four simulation scenarios were conducted under various
conditions, including debris flow scale, the presence of
buildings along the flow path, and building arrangement con-
figurations. Scenariol simulates the debris flow caused by

* @IAAEE 0 of an@mail.ncku.ed.t w

Morakot Typhoon in 2016, compared with the actual debris-
flow inundation situation. Scenarios 2 and 3 consider four
different debris flow discharges, based on the relationship
between debris-flow total volume and its corresponding wa-
tershed area. These scenarios simulate inundation situations
without buildings ( Scenario 2 ) and with buildings ( Scenario
3) for these four discharge levels. In Scenario 4, simulations
are conducted for two debris flow discharge levels and four
different building arrangements to investigate the impact of
building arrangements on the debris flow inundation. The
outcomes of the Scenario 1 show an approximately 80%
agreement between the simulated and actual debris flow
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inundation areas, demonstrating the effective capability
of the Hyper KANAKO model in debris flow simulation.
Results from the Scenarios 2 and 3 simulations suggest that
the presence of buildings along the flow path obstructs debris
flow, compelling it to move laterally and expand inundation
area. Results from the Scenario 4 simulation reveal that
building arrangements significantly affect the extent of
inundation, especially the obstructive effect of upstream
buildings impacting the subsequent direction of debris flow
and inundation area.

Keywords: Debris flow, Hyper KANAKO model, Buildings
obstruction, Inundation areas

)

Al

[l

£ 2016 4 9 H E<pf 7% BE /A (Typhoon Meranti) 1%
HAREIE - 2@ TREAEW - R AEREEWN
BN 24 /NRF SRR B R AR R BT SRR SR AR PE R
IR ESE - 42310 88.5 mm 5 800.5 mm L2  BLf
5 e S S v R R B Y AR AR A — St it T D KR
B /R SKNG » Hrh B R SRR SEAN B 7384
AR S8 AT o BHRLIEN G R B K
NRAEYEKE TR - FRKERNER
B PARMRBIZ R LSRRI - A U0ER
By 7 1 Bl PR R EAY 1B -

AW B AR ~ T E YA S K
BVIHY B X EARFEGRE - DURLIEN L AR 2R
(BHJ% DF166) Fufill - 55 F Hyper KANAKO f& =t » #§
AU FEEYIRH R S ok R R - — TR
A E I AR AR S LAY TR B R B 5
B SURRER R AR L ORI e LS RH R B AR
T B 5 7] 5 i Y46 S [ Y 222 » Hyper KANAKO Bl % &
BRI CEFREE L ARE R E RN - &8 i
R L E AR B R RIHERE Y 5 O o ARSCRIR] Hyper
KANAKO S5 B K R ek 2 ey i
HEAT Ui - RE0L T R LA AR SR SRk s 4t
Vs B A TRREN R I S P RE R - DU A
BAHRT (CEBREY)) AR @Y L ai
i s PSR RERS RE Haib K TR HEEh 2
AIEMEE » WeTHE B EEAGL E ER 3 A EEYIR 32 SR
brz2% e T amEs T E Y EE 250 -

MR
AR BB AL S Sk B A1 B BRI AP
2 S I8 1)  $TZEAT (i 4E P 48875 7 705 L

] £sDFIS6%AR
I =54
ey
[ 1x#en

& 2 12

1
Waomatan

B 1 & RMBaiEHZ R DF166 £k E I E 6

W - 53R 328.2 U5 B » R A P48 - i TR
68.3% > M R LIS - ARTFELL 2016 AL EEHS
TR R R - H AR A ORLZERS BRI EE
/NP St L i D o B - IER BT 52 2016 A BERE T G
MR T AR REAN LA E @ - BREKkL
REFR CGREARSTIHE A4 Ry B SETR AN S R Rk - PRr
) Bt 2017 FIEAA TR R " HARESRRE
ik DF166 4 (£ 1) - HALPVRLZER ek L iff - BlEE7Kk
Uit 7 5 A B AT VR S i s T EE R - B
TREERR (MAAEERRR ) Wbk - o SR IR UL S - 7
FABRRIR N iR i A B SRR - A0t 1 R o

1 RV DF166 5 f s & i bl k A&

B RESER R ¥ DF166
WAL E 2 RGP R 4 BE A
HAR LN et
i vt 18 7 ® 36 #
ERE P # EFEVAE
JAR 5 R 5
2B Sy 2017
Py % AL (mm) 450
EIRR EAE P

G i U EEY A A S kD)

68

\Vol. 50, No. 4 August 2023 +AR/KF] SEFHE ZHPUHH



Tl MR B LR, B

=t

MRAEE
{E ARk

AHFFEFTE A Hyper KANAKO BB i = 4% H
AHERAE 2 Kana Nakatani ##% © ERFrEIRs 5
BB - DL 2008 #5511 KANAKO 2D i
Ty FERE 781 Ji% 2012 FE4E H Rt Z Hyper KANAKO
AR - Hyper KANAKO £ 2 ] B B2 FE A 850
EHEEER (DEM) #E1T LA - #HR Lam
TR ~ DR A B S A B BB -
A QGIS MBI FARM » G “HAVE/EHE » o
B & /il (Graphical User Interface, GUI ) T kyfiff
HHMERERE - KIERELIRIFRE S - RSB B iR
T _ERYTRIG E B9 o BhAh - Hyper KANAKO = E
HEGE PSR — A Bl Al BRI DIRE -

Hyper KANAKO 1502 LAt 12 g iRy #Edl 7
R R BRI THE % - Hh e i - B&E)y
A - AT R - Pl TR =C0H DA E
AT TE ~ FiEE ~ L WREERITF R/K AL S - 158 2
1B Ry IRF ] S 22 FETR bR B » H A Ao D 38 A SR B A HE AR
R AP G RE R - B B R 242 T AH B o R
53 IR AR - H A3 s U R = B & TR
P - 20757220 (1) 2 (5) Fivs »

EFELER
TaviiE e -

% + aaLxh + aaLyh =i (€8]
AT RURES
o(Ch) N O(Chu) . O(Chv) _
ot ox oy
PR

0z .
==+ :O 3
5 3)

R RASRHERIE | C Fy-L RIS ; C. RISH
FRES 5 2 B TR -

iC. )

BEHENX
X W71 (EFRTRE 1A )
Ou,  Ou Ou_ OH T,

—tu—+

_ 4
o “ax oy Sox ph @

i ) i i
rE# || 2B | | Hyper KANAKO || B &%
ES -2 0% 3 ¥4 A X 48 B Bk z + B
| | [ |

] ] ]
AE 2AE *KE
EATHALE RN ECS BEgE

}1

—

(3% | & | gt B AT | R R F 4
'_l_l

REEBH
:‘ﬁi.ﬁ.‘.i]ﬁi

!
Hyper KANAKO
L G AR
I

[ ! }
I&ﬁt#sl Irﬁslxtzw |9§.§'J#FJ§'15£4$1|

EETET

2 ABtRIAALE

Y fl5E (R TREE ) -

—tu—+v—=-g—-— (5)

SUef o H OB H = h+ 25 g BT ; p
BRI 1, 1, 2R X y WIRBIRES] -

AT ERIBEIRER

AIZIRGE AR E - a0 2 Fros - EAeEE TG
TRAHBAZE B ~ SRR Bt B =X - A % 538 52 5 ] Hyper
KANAKO &2 » i DA 15 SRR AE SRR SEAN 1F Ko b 52
B - B AL TR & s SCEL K SO - RSk
W Sl B~ BB R R S A IR
FRAREGE F - AR T T2 8 Y - BEMp LR
B FH B E R OIEIT 2 EEE - STEIYEREESRE
Bl B fE T ARV B RENBE D - R
BHRER DM AR R R 2 -

RERZ HEE

R E
ARge AR BT E 2 E T O 2 EE S
ISR B E SRR (DEM) &L - W LL ArcGIS

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

69



J&F Hyper KANAKO # X Bt ¥ L BB 82 P E— & R B o4 L1

B g b SR K A - T A TR R K b
FE Yo R SEERIE 2 DRSS
B Rt E B A » Hyper KANAKO fRx0EL QGIS
O I BRI - RIS TS HRERE ] E A BB B
BRI A A -

W2 EETE

e 158 =X AH Bt S 22 B R % E #E Dem - Dams -
Obserw tion T{EZAHETT o Z2 BRI 73 T HG SR BUR
TRTIRE - RS S SR R LB EOR
T BB R  [RI AR A b 26 22 R R TR
HOEATE AR MG BRCE -

* 2 B AW se B B 28 - P2 Beh AR
M BGIRER > FES2H2%E 1105 FEALDK
FACER BRI 5 1 B R 2
Ko BLAh - AHRA 2 BEECE L2 E e R 5 1
BRI ARHRH LA R e g tesael o

&2 AFREARAMI S HEE

No. Parameter Value
1 Time intera | of calculation (sec) 0.01
2 Mass d nsity of sed ment (kg/m3) 2650
3 Mass @ nsity of fluigpha se (kg/m3) 1000
4 Concentration of mow beb d 0.65
5 Manning’ s roughness coefficient 0.04
6 Simulation continuance time (sec) 1800
7 Diameter of material (m) 0.007
8 Internal friction angle (d g) 3B
9 | Time intera | of input hyd ograph d ta (sec) 2
10 Time intera | of output result d ta (sec) 5

(1) EAFRIBIRE © AT RN L TARMAE 0L EA—K -

(2) 2% FE 3k 2650 kg/ me °

(3) MAEEE ¢ #R A FH KB 1000 kg/ m?3 -

(4) BARBEAEE - X F 06 207X LHAMERHE KA
1A 0.65 ©

(5) ZTFEMEMGEHR : 52 FKERFFMETER - ARERBRGA L
NEL HENDEBEARYEREMR LA SIRAFYME
ZE AR % 0.04 -

(6) A4 N © 2 RERFRELAREE  —REBRA
By & e 15 A R 4 R B o SRS AT L3 2 & 30 448 (1800
) AR EKRE BRI LG RAS S T RS R -

(Y MR 5 F B A ERE T SRRV EREH
BB TAR B AR AR MR A SR Y d 2T
TV B R RIS RV EIELSE T me

(8) ME# A © WS MR M AR Z AR T4 IR &R TRk
X N A THMERE > NEBRAHLIB E -

(9 K SCHAE SR RS ¢ ] LB R R T IR R
N B R R ATRR T LF2HRME—F
B AR MR A AR R o

(10) & REIEHM L FMMME : BBELERECARBEAE R 97 XAt
P AR R e EALR  ATREREE S M BRERE
R o

FIESEETE
e SE B F Hyper KANAKO &2 H g —#E

TEREEI TR E - fERHY Riv r Bed TEREE

AR ERFER A - AR —HEE I RS~ —HE

TIREE RATEE B EEEHEE -

L E R R AR e 3 B DEM FR Y —#fER
TG AT E SRR o AWFFEEE A 5 A R I B
1B EIRUALIGEGRE - 5 AR E R R
—HETT BT A B

2. TIPRELRE « ARWFFE#EH ArcGIS kA B B st + el bz
TER AP EHIE R - TEAT Ry 10 AR -

IARELEEE : HYIEHER 0 AR « HRB)RE
HERF - PTDURA E R R URER H 2 B R wT ] 1 3 2R
& o ARTHSCERE FE R - B R IE 2 -

TEBRARERETE
(1) BavraREt

{5 F Hyper KANAKO #5820 HE 17 £ 3 i {8 55 7 22
R A TR AR B A TR RRRR o AWFFEHE T AR
Lk EmEE (A) BEAmREEEAE (V) Z
MR FSER R R - A EIIFEE LA B EER (R
% DF166) #4: HAIEIE - iR HAEZEHAR
B 1 550 Ji + AT ST B A AR - KA
& (A) EEaiml EAE (V) ZBf% - aiE 3 At
TR o ZEILFG W B RS LU SR I B AR AR
K (E 3) » BERBER A EEEER 0% 59% HfHE
2 AU ESMR R AR R

AWHSE L AETBEIRTT (BRI DF166) HYEE/KIE
T fE Ry 0.336 km? » BRATEER /220 ($23) » nILUEE
Hi Voo™ Vi » Voo BV oo T PURE - 7 1 DU HE S
WREF5r R 69~ 1394 -~ 3649 Kz 141240m 3 -

k3 tRAARTHREKREGBEGE X

LR E R @ AR

T AR B F (A:km®>V:im®)
50% Vso = 13600 A%S
% Vo= 2064 A°S
80% Vo = 13600 A°S
0% V=02 A
9% Vs = 11398 A0S
% Voo =2420 A%

70

\Vol. 50, No. 4 August 2023 +AR/KF] SEFHE ZHPUHH



Tl MR B LR, B

99(%)

95(%)
90(%)
80(%)
70(%)
50(%)
30(%)

10(%)

10°

A (km?)

3 rAAME LT BREKE G GE L

HRILFTS At RO HIBERE - F Hyper KANAKO
EBH#E# Nakatani 20209 7kt B L ORI
i o/AN= VI R ) PN & 370k a4 - PV < VA e s}
TLATLZ T ERR - L AMREREA - 4 (6) &
(Y Fs

Yo-15 ©®)
0,= 0.0IZQ v

K ZSQfy L aTAEME (m?) ;s vV Rt L7 &

(E&EZER) (m¥); C, RIERIEMEIEE ; C R AR
TROBIREREE - Q, Ry AR i E (m¥s) -
(2) TAaTRTRENRE

AHFFEAR 8 Takahashi 19 $2 1 2 SEHTHEE (C,)

AAAH B K& AR REIREE - AU ETE
tan > tan® HYME{: T TR - H C, K 0 A/
0.9 - MR AAG EAER LT C, > 0.9 HEIF » A%
C, =0.9C. - 534} » E85 B Rk T AURaedtEtER
JEFKITHA 0.27 2 0.80 Z [ 5 /K HARFEFM (2017) th
FH— R T AT B REIREE AN 0.3 2 0.7 ZfH & K
fft5E LA Takahashi 2 ZUd 55 iz T A TRIRENHY B iR
ks 0.32 -

BMRE

ARWFFEERIR A Z EPIER T RLZEIR H AT S AL ZE R /)N
Ih > HERZ R(ETE - RN EY) e LR
Fot» AEHEERDIINZ EVIHETTIREE - EL4) > Hyper
KANAKO P 3E o A rTHER: - HAEPIAER
TERRUEZERR - RS RN G R A A ) R
1B - R A RDHER Y RIS -

BVIRIECE - Ty TR AR EEES Z TR e K/ -
AR IS TE 18 & TR B 5215 S i R [ A B PR )
(fiE 4) TR (1B 5) - YL ARIE RARR B
— NS N E AR PR 5 B R 2R AT o 35 B AR
I > UG 55 2 T o AR e e A TR A — 0
— » HIGRAE AR R 5 L > %V B —HE
% o B A 488 TR/ N A TR A — S - I ER LA
W2 EY) - 1T B R P B A G AT — A% A —
o3 — » QEEEREEY) T DL - LR ay ) aiE 6
AR« IR E Y PR - BEEY=Eg T 6
D FORES TH 5

HH
gy | || werrn
2 ; 7 52 Rm[]
4 FHEMTFaBKTEER (R ER N LH])
[EFIEE | EESFIN
PR T v
8 E] 12251342310l A5
2} 23 349 -4 Ji9 T 7 1421
i ; iy ggfic g TS
_mf 2‘1@ 207 2321 Hos ST f; 27 17y
T =y J:hﬂ 1 ‘
423 (78] ia] "2 g iRl
Bl g~ 2]
e - hae T - a5,
Mo oieg] s ¢
Il S 227 W Pe )
e P R
A3 T y
fiaigl {3 G i i
: ST
124 I s %
il 1 w20} 2 ] sk dh @ a A 05 @
éag%;y ATs %lr&_igj 5% Rsnss

5 fijbihiEAE T EE (AaE B Ah))

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

71



J&F Hyper KANAKO # X Bt ¥ L BB 82 P E— & R B o4 L1

EEEE

& 4 Rut R AR R A0 RCH R A

EXl REEFTE Z49
I
CASE 1 80000 m* ==
00D m Ry
CASE 2 Vso» V7o Voo Voo ik
CASE 3 V5o > V7o Voo > Voo b= &
Z AR
1) = fa W HEZ)
ASE 4 ~
CASE oo Ve F 48 T 71
SC4E T HE 71

|m#
BT
|5 Rmik

B 6 fuirEhFabkrEEl (AaER ] E0)

et ESY]|

AWFFE 453 B CASE 1~ CASE 2 ~ CASE 3 f CASE
4 FEVUTE AR FZBIES T - AR AIRR 4 R - %%
PR BIRI R 53 B SRR AT
R AE—

JiZE— (CASE 1) LA 2016 FFEALIER - i S ERY
PR ET TR - IR R T EK R R @ A2 %%
AT ERS - R AR Ry 800 00 me
TTRELSRE o BEHEIG A3 DRI b I Y s Y i 15 B3
R AR A SR P B BN 0 D s ST ER 3 - P DA s
Hyper KANAKO & HA it 72 i b 5@ I M+ DR ERES
Ui Y B Y AR SRR

BRAE_R=
& 4 PR Y B AR K W R B AR 0 B e YA
AR ARIBATREH BV, Voo Vo MV AR

(CASE 2) Bl /%= (CASE 3) /R TH Y]
(CASE 2) KHE#Y) (CASE 3) £ Ik PUFE AR [E 7 H
RGO TSR « R R TR AR R AR
T IR B BT AL AR Y R A T e o [ B
CURIRBIZRE -
BEAEN
HZEY (CASE 4)» it At AR vy, &

Voo PRI » RREERLEEN h TR RS EE AR
IS AP T AR E SN - @Y E A5
s b - sRIEA RS - BE=AmR ] -
BI=mIEHY - RIS SEEE I E AR
X e 7 A o DB @ U+
OB R A A -

7 BT R LRI L ey 70 X

e e
HENIREEEE
RFFEBE K FRIES 2G> AIRER L AiE

{2 e PEHRE - NGB CASE 1 1 i Rt St 7 L

(BB R T TR BIERE /MY 5 om & T LIERS) - L
BHAERITAZR 5 - FEEYIRBERTIS it M RE R = i A
VIR TS TR (£ 5.4%) - MRV A Y
RELRE T3 VI A0 8] B B i v AL R 22 200 1) s 30.3%
Kz 26.3% > AR FIT 1 Vi VA AR R v Y A PR R - AR
it R T Ui T VE A R B TR A MR R DOR
BB - FEWIGRITTH - SREY) Mo BB S  v
o ] Bl R i VR ] -2 W SR 20 R 79.9% Jsz 79.7%
SR Hyper KANAKO = EA RIFHIBHETCR -

)5 FEEERILRABELEZ L

%) CASE 1 B | AR
T LD RHBERE ha 11.22 11.22
Bt e REERE ha 16.11 15.23
BEKEELTG YL % 30.3 26.3
BieF &G Ea AR ha 8.9 8.9
BN ETREEREDEE | % ) 4

72

Vol. 50, No. 4 August 2023 +A/KF| SEAH+E HEPUiH



Ml mEBeieSs L, HH

FEZR AIZEHER R

Z—~ = kP4 (CASE 2~ CASE 3 } CASE 4)
o3 BIEAT BRRHRAEY) ~ BEY A RIEEYHE 5
TR I S o Ry T 5 LR e B R A A
S (EREHEEI R N R e AR B, o
R~ RIRMETT BT 4 E A A REEIEE A~ B
C Bl D - 2@ 8 i

8 tmiasft 4EmmalgizE (2016 BigGIS)

HrOmtWEER VY, (60 md) K- BES
REURARE TR EEN . T a PE R E N E -
ORI WEER v, (13,914 m3) W BEHEER
HEUR b BB ES B Wi R B A D T R R B
Bl o B ATRAEER IR Ve (36,499 m®) BF - FELHE
it SR B 0 D Ut TR B E DY ] - TR AR
Yy A RNERE I - AT E R Ve
(141,240 m?) W » BREHEAS S BH IR 1 0 I dos Vo o[22 K
EHER o 215 6 P » 0 I v P o ] B - e R
AR EH Y FFR o A RIBUE  TRAE SEEERS
RATLUE H S /K @ R 25 5l 2 + A i e @y -
BRI BRAE - A TR S Bk B

%6 ikseEd (CASE2) AAHEMH (CASE3) ##4TL

T R m AL R

B CASE 2 CASE 3
V's0 ha 6.09 6.04
Y70 ha 8.32 8.29
Y 90 ha 12.51 116
Voo ha 20.48 199

FH bl o B R AR - Y5 & (CASE
2) AEEYIZE (CASE 3) BEHREIZREERTEII(E

BUHIEE FRo7EEE o B RIEERR Ry v o I - 200 9 FiT
0 BUHES A T CHUTREBIER S A5 SIS B 1Y
TRENRER N 0.3 2% » BUHIES D FURENRE RN 1.7
Ny e g 0 E SR AR LW AR/ R
FEAV o I Y & KA EY)E BRI REETH
TR AR -

B Lisg R i AR ERN IRV 6
- MY & A Y EREBHRS R AR AR £
5 o AN0E 10 Ars o BUHIES A BT BN R E R N 3.6 &
53 0 BUNES B IRBIERE A 22.5 2447 - BUHIES C Ry
B R BB T 53.6 A5 » BIHIES D R TRBIZEE A 5.1
NGy e ERRREIHIEE C TR E BV G
TRURED - EEC AR AR R -

FE4h » CASE 2 fEERIIEL C Bl D BHZi LA
BB 3 ~ 5 AR » EIREBITUIRRE - /o Rk
#1 0.2 20 - {HTE CASE 3 Ffalf5 150 AR BRI B+
OTIREIEERR 1 ~ 3 AR SRR EEYRHE 1
GUE) 58 A R R o SRR RS
BT OURAITRENEE ~ JREN T A R AL -

CASE 2-~3% VOO i &= ASERE

4.460 4.463
1% H 4348 4348
240 ° °
) 3.849 3.866
B30
=
3
A 2.0
R
fg 1.0
% 0.142 0.142
0.0 . *
CASE 2 CASE 3

SR A EELRIIEE AMMEC emED
9 ks (CASE2) AHiEH (CASE 3) &4 waa
HAR Eh oY £ G AR B IR

CASE2-~3% VOO R EZAEHERAE

10.0 -
1% = =
4 80 — A 7.880
S AT,
7.0
ﬁ 5.945 5.804
.ﬁ 6.0 =] e
52 3.0
N 40
2 39
=
B 20
& 10 0.337 0.373
0.0 hd - 2
CASE 2 CASE 3

SMATEA EIRMIB ARMEC oMID
10 TRZAZ Ve e T BRALEZ L5 RASIRE

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

73



J&F Hyper KANAKO # X Bt ¥ L BB 82 P E— & R B o4 L1

HEMEEER S0

Ji%EMY (CASE 4) Ryt PR A -
EYIHE T 20 T A TR S Bl R R s - (e
TR H R R VYA ERYIHE IR T - PR YIHE
S EA T i M 52 o Rl S B s
ST HIL e I A - i Y s B
BRIV o BT AT - A REE BB AT EY)
R o (K CASE 4 S A TiastE RV o KV oo W
TG DUHETTIHE - PRATANFIEEYIHES [ 0 o o A
KRB ZE - BV T XNEE =AEa - 4
=AIEH ~ BRAEEHY B SR HEY VU -

T ATRRERE oV oo BV o WA HEE 175 T00 ) 5 58 5 SR DA
HIEE A~ B~ C Bl D VYR RENEE ST LLE - 4371
e 11 R 12 i o B 11 B S A iefi v, I
PatEEYIHES T AR e BB ERES A K B FEEHY
TRENERE 5 IS C K D FIRII TR BI G Z 2 @Yy
PP K - CHEEIES C e = Ay
TE PR TR BN LE At = AR 7 TR BN 2
40 NoFIEA e

12 BUR B AT SR R v o RF - DURREEYIHES 2
FRIVUBRERE R R E) K A L o IREER - R A

CASE 4 & V90 i 2 ift 8 R B

6.0
z 4.996
=30 4.603 A 4,585 4,580
i -] = E] ]
&40 4.476 4477 4475 4.476
53 ® . )
= 46 3.730 1,508 3.680 ®
2 3.177
»
20
10
b 0.142 0.142 0.142 0.142
0.0 * ® & *
=AM HZpR e LN

S MMLA BRALE ARMIC oD

11 Vg Mt T russwAEE 37 3 L 6 R
BREHE

CASE 4 ¥ V99 ¥ 2 M%) R E

1.0 10.232

2190 oo b son 9.162

23 2.0 Iy A i =

& 50 8.804 9.100 $.699 7.194
7.0 2

§ 60 ° . a 7.050

e 5‘0 6.370 6.548 6.301

AN 4o

B

= 3.0

= 20

$ 10 037 0.362 0386 0373
0.0 & & & &

=/ #HEZFH KEE T AE I

OB TEA BB ARMIC eiMAD
12 fiV g MtE T b AR 4 3E 71 31 L 5 IR
BRETHE

HR Y o, LT o B - POEBIE Tk
HEAIGAEI - BUHI: A TEEBIKYEATRIN 26 1 - LA
B BRI 22 5 - WSS C FBIAERIALI 1.9
fés » IS D TR A (CIEARURN 1.7~ 22 4% -

B LA R, I - BESERS RR E B
55 B B E AR SRR AT+ R R
SRR © LA LA, B - B R
TRERE A B B 2 EIBA B AA R G - o
BYBEEEAE 20 /35 L BTG REEEIE 3 450 2RI
CATHE ) » LR RAUR - AR = AR
ARSI - USSR = FTY IR s
FT BB N - KHS LA B
PRSI FIRRIEY - ARy LR
Secft » 01 13 B 14 05 « {6 LT L IR RL R v o, Y
HOBLIERS S - BUHIEG B % C e = f A s Ing
HERIRBIRIE ; MBS D MILET R HES ]
BRI BITRIE -

A 1= FTE T R VIS C RV
B LI - FE ISR P e = T
AL PRI - R T B Tt
REFERIBRIFIND - B LA RN BT - 15
HFEAEHER SR B SEHEROT B A
2 C BEHESIT » BINIES D 16 = FTu HE S Tt
VBRI 2 0L » ST RS A

RGeS IR E RS g e (111-2625-M-006-
012) > FriLEGH -

i amEl R

A6 Hyper KANAKO = » DAL EER + 4
TRTBEIZTT (B DF166) B isifiai % - 43k VUi
T AR TR S LA R H A R R 2
220 o TR AR BRI T

JiZE— (CASE 1) H i # S HUR 45 i dak ¥4
] EFEL B O ik YR A [ 1) 15 35 80% » IS SR EEUIR Hyper
KANAKO HEZEA a0 Aa RAFAIBHEICR -

FHZE (CASE 2) Bi/iZ = (CASE 3) f&#ELES
Y S YIRHEE R T L ARTRIEREEIE -
BEAS REUR YA P DA IRAYIRENS I -
T HE AR - s A ESE R - -
AR AT R 5 R I VIR s 2 -

74

\Vol. 50, No. 4 August 2023 +AR/KF] SEFHE ZHPUHH



CASEGS TI8!
01 - D4

3
§
[meters)

g 14

VY oo B ARIED PN T LR R B R HH i

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH




J&F Hyper KANAKO # X Bt ¥ L BB 82 P E— & R B o4 L1

JiZVY (CASE 4) RS EPYREYI s A%
Atk dE s - R thd
s O R R RN ER I o R YIRIRH A &
BERE A TTTiE T S MR - HrhDERE = A
TR T il AR SR BN R s K

BEAh » ARWFSEEER 5 m 19 DEM SREEE M ATHEH - 1
17 - e RfEAT LR DEM BE P IE] -
FIRE AT LR TSR » 951 - kR HyperK ANAKO
RS R B AR, (B4 FLO-2D) BRBERS R T
g » DAFRE IR 72 5 S S PR -

BEE

1 #EE R AIZ KA S F e AR TR EL (hitps:/lic.wedr.ntu.edu.
tw) -

2. Kk ARFF R (2016) » T 105 4 B [ 7 16 L 55 A b S B 22
& TERERESEER R -

3. fEEE (2000) @ " AR o 0 BHRE BRI AIRAT -

4. Jan, CD. and Chen, CL. (2005). Debris flows caused by Typhoon Herb
in Taiwan. In: Debris-flow Hazards and Related Phenomena. Springer
Praxis Books. Springer, Berlin, Heidelberg.

5. Nakatani, K., Kosugi, M., Satofuka, Y. and Mizuyama, T. (2016),
“Debris flow flooding and debris deposition considering the effect of
houses: disaster verification and numerical simulation”, International
Journal of Erosion Control Engineering Vol. 9 (4), 145-154.

6. FAINZR (2010)  TGUI 2 FHE L LN L AREHES S 2 L —
Y av Y AT ADRAF L #A (Dissertation 230) ;0 HHERKE -
B (H30) »

7. Nakatani, K., Wada, T., Satofuka, Y. and Mizuyama, T. (2008),
“Development of “Kanako 2D (Ver.2.00),” a user-friendly one- and
two-d mensional @ b is flow simulator egi pped with a graphical user
interface”, International Journal of Erosion Control Engineering, Vol.
1(2),62- 7.

a 2 AAKF|] ans

8. Nakatani, K., Iwanami, E., Horiuchi, S., Satofuka, Y. and Mizuyama, T.
(2012), “Development of “Hyper KANAKOQO”, a debris flow simulation
system based on laser profiler data”, 12th Congress INTERPRAEVENT
2012, Grenoble, France.

9. Nakatani, K., Okuyama, Y., Hasegawa, Y., Satofuka, Y., Mizuyama, T.
(2013), “Influence of housing and urban development on debris flow
flooding and deposition.” Journal of Mountain Science Vol. 10, 273-280.

10. Nakatani, K., Iwanami, E., Horiuchi, S., Satofuka, Y. and Mizuyama, T.
(2014), “Application of “Hyper KANAKO,” a debris flow simulation
system using laser profiler data”, 13th Congress INTERPRAEVENT
2014, Nara, Japan.

11. Nakatani, K. (2019), “Study on hazard mapping of landslide dam break-
ing and debris flows with simulations”, 108 4EHEZEH# K -7 S E 74
el er (in Japanese) .

12. Takahashi T. and Nakagawa H. (1991): Prediction of stony debris flow
induced by severe rainfall. International Journal of Erosion Control
Engineering, Vol. 44(3), 12-19 (in Japanese).

13. HIL TR R ERRAE (2016) » 7105 - EH A+ SEFRTEHK
BRI E Bk ERE S

14. 5885 (2018) @ TURIDHEITEL | - TorEE R OIARAT -

15, fEER % ~ AL - TRAREE - & EFN (2015) - T JfE A FLO-2D B
Debris 2D B E RS H/K A A TR B R = S ST § » HhE
B SEERF - 25 7 JE0 2 % -

16. JER = ~ SEOA - BRAGST ~ BRIRT (2011) - T ERET LAt HERE W)
Sy B SRR HE L AR o+ BB EKR AR & -

17. #5675 (1999) " HEBIRHIBIR R 2 e L » BT EA S,
TR B ee TREEATERT » 1w -

18. B - BT BCERAE A WTIEHT (2016) @ T B EAG T EERE RS (1
A« PAREIER) M - Bl AGEA - BIRENTEORIES 904 R -
5525-28 H (HA) -

19. Takahashi T. (1991): Debris flow. Balkema, Rotterdam: 165p.

20. RIRFEE (2017) » TORALRIF T — 5000 5 T B RESE
B -

21, FFH5 (2022) » THERT Hyper KANAKO Bt st a1 A s
W B DL R BRURRLIERT Rl 4 » BT RIS Bt TR
BRRELESC (FEHUR - s - ‘ELBJ

P&

AT B AR TR s S d S PARIGERTE ~ Bt ~ RBRRE MR LR - R—iF S Y - WA T
&~ DR ~ TRERRER ~ 0 TTREHTRBeE S HoA A SR SO S - BGHI AR - ZiARS email: service@ciche.org.tw
BEF 10055 HALTH R IER AR RS B 1 5% 4 M P AOKH TR S e R B e e TUARER MEI - TSR KX AL
TEE—AHEE > NESERM  BOUDICEER C BN TR S - AHRREE RN

I TR R BaEes - 1T CE R -

B S seh TREBZMRORE - TR R HE —MEREZMEA LR iR - TR R BRI

i o
B AT GRS E B S A5 bR

B TR MBI 7eR R - AT SR 1~ 2 NEE - ACGEEE TEE - IRt EERS 300dpi BLE -
B SCERET R - MMTERIR R - Fra B R R BeKkiE - B B - A RE S Mm-S 2EER

Ak AR Fr - AR hRORE R -

\Vol. 50, No. 4 August 2023 +AR/KF] SEFHE ZHPUHH



Bl 18 1% 4h PR PAG R R AR TR TAZ——6 TAREAE A AT (VABE 83k &)

DOI: 10.6653/MoCICHE.202308_50(4).0012

EEREER

I -

GIREER (EBBRE (Y EE0E B )

O VS EEE PSR P YRS

IR T RA G s
IG5 kA A A 8] B AL

WL o T mm R mA RS S TR HEemw

FARIE o T AN R ARG B TE B

v

& B HPAFIT A REILK > GEHRERECREETHERABEBHEZ £ BRI BRI
BR R REREFRFHRBERERW FEEHERBERFFER > 1999 F 01 FEXWE -
2016 4F 0206 £k K HE ~ 2019 g 7 MRS R TALE A T MR REIREFPARMAERK  AXLELE
KIEERTSIERBSR - REER TR HELTA AN - WSk RFEE  BAAGIERRAGHD
AR - B H ARG K3t BENREM RN S ERETE > SR Ak
RAMZER R E 5B APk o KR $L 8 e T AT I AF L IE - AR AHE MR TAERITIES T
B —RAREEERIRE  REA TS5BS HI 112 FE R TR 28 (BEKGBRENSEEH®RS
MBL42—H 8 2% BB 3#HLfk ) Hua THEFATHY> T MRETRARARAREHFET » &
REkeRz HFRAEFREREEIERLSMIZTE X ABEREMBMREE ARl -

~

[ 8 i =t e LIz 2t THREER

JF B 3E 8 5% 1988 58 Ll H » &R » Ff
HLAE 1k + 622 ~ 14k + 617 » 25 12,995 /A R > Jyf #E
PS8 40 A RZ PC FETEAGGE » M IR a8 o 30 A
ERIARE (JRZRMEE ~ BEPHEAE » 1988) 0 K
% T/NERE S hENE - RKERE ) MERET
(2019) BEMET - PRIME IR BUESE - BEREE K
RS R R T R R - OB RS R R
e BRIIRE BT R AR IR K 1A AR E R
(RZ2BNR - RZ2EMR  RIRTE) W5k 2
B E R AT B ATAL S iR TE i T 2% -

* W@IAEE 0 pg k@ceci.com.tw

RABELTLZ2EETFE —BEHLERR
S REEER2EN

TR 2R 25 3 R SR - A BREE foe B BR S Ay AU ol
SRR SREE ~ AR Bl R ORISR - 58 A7
FARCBRE S i R R A S LB T e TS - B A
R - TIGRRERN ~ IR ~ AEER - g N PR RE R
HlgE s E AR - BLERTRE -« POt E S HAR M L2
T o AR TRERFFHTZAIHT » kB Fll ~ JKAEISE ~ IE
HAE AT T - SRARI 8 B —Fav% - Rraftd
5 o Y B 5 B AT 38 - HRR S e SO - $ET it
R R R BRI R T 5 AU - SRR GE

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

77



B 1 1% 4 PE BOAG A R AN 7R LA T AR & AT (ABE B3R A M)

BIUES
R

REMER | EpeE | EEER

BREE R

 EERE

fisE
INSAR % 34

a. F# & m3LEFiE (Interferometric Synthetic Aperture Radar, INSAR )

b, #@ M MRk ST - R R E MBS PT e R G £ R AR —
B Rl FRNMZ 2 RTEZREFTTS AU ERTRESILE -

coHEE S (mm) > $5E M (50KM A L) Heik i % ERIGE - RAK -

d RIE 2017 F1 A ~2028 -7 AX S MB R UM BRE - B8 GmmE Exk ¥k EAAn
EIAALARS W 5 15.6 mm/ SF < EEAL 24 mm o B EHAEMRIRS 4 0 AP EF -

B 1 8BRS PUTAR

s AFE - B R HARM T - BLAMERES - Al
i A BRI KA 1

8 M EE HlioR TAZ S ARG ~ 5l ~ e A T
FEEl - A R 2 25 (E 1) BEERNSE
STl > H 2017 £ - TRETTHR 50 BRIEAGR ZI EETE
REM\E T - BICEHEHER « PR HEEER RS AT,
Z B 8 1R - H#5HC LIDAR/INSAR B E 246 5 3% Ml
fhTLEss - EIRZIEMRAEAE (B ~ HE ~ 8355
TIERAL) - (o BhAEE BT R F S RO R
R AR TR RS - R R
B 3t S R R AR It o (RS S L B 14

8] - 2 2 i S o ] PR i SE A TR B i st R
Wi F O BRAEE TR R R R B 21 S
(RO AZ T TREEE - FR I (R st s (7 R B AT Bk - S
i AL TEBA U InSAR B B —BE i 5 thoh
AMIREEE B 8 HyHUE JEER ~ MR  FrRBCK
HIE (WK FYIEIT ~ KBSk ) F - —uh=UeE ]
B IR - FR O BA 2 2= RE H - 5% 2020
TR EREE -

BB PMIS EXEIET A EiEE 8 EAK
WENITIEEEIRE
R E AT R T B 2 BR AL T B » S PTG

B ST TS - PR 8 A LA
BB TR B B AR 2 1R 5G WIS S B AN Bl 2 2
& BA PMISTE ) ~ PG ~ B ~ w7 ZERIEEN
T BEEAEE - oS © MpERE SRR - A FH I
A A FRM A AR B ERT » B E
BHEEENAE & BB B P A RO T A7 26 BE 2 IR TR RS -
IneREE TR HE T BEes (RER 1) -
REFEE AT TR - BRI T
JEEH > TEFEE R T THEENE , & T T
e oo BIANE RN ESIRIEECITEIRE - EBIETM
BESRFER  AREERLIEN (AFEELHE
LARIENA ) » BCEhBSRE PMIS RSB HRME (FFIE 2) -
fre 3t TRE B AR BE B A ~ s B B PR MR E A
AREET I TR - (e 2 A SRR F T I Z A3

AL B TR 2 EE - HREARB
PR 2= e FB

BERERI L A R E e R S E KK E
5 R ~ RREEBE U A R m A T3 R AR
H 2004 ~ 2022 fEARAHET T 235 FLAY E RIS 43 71
FsFRBRZERE ~ BEFEEDE - Vit (A) 33 - BUE - Uiile
TRIESE - AT - A TREERRE THAEH « 2%
TR B 0 B B i A B+ g E A

78

Vol. 50, No. 4 August 2023 +A/KF| SEAH+E HEPUiH



T ieiirhz 31

%1 B 8= PMIS ¥
AR A H ZELI
R | HITAAFHEITEREER -
AT | ERERR L ER T -
HT | B PMIS-F6 223 > ERZ T BHRMEAR T
TN b a PraFfam B AR (THEEE) ﬁ%#ﬂ'ﬁ beik % #7 o
! wyy | 6T b PMISF&as T REFER  XihiE <a$aﬁlﬁ> TR (FRRBE)  BEEE (%
RERSIIFAAFR) ek (B F - £ W) %, HETL .
SRI | SRITEAHKERES » ikt o
his a. PMIS & #F B $r o Hik 454 - T IE B AT XAF - RS TR ébﬁéz‘lié‘%% R E BT o
) b THRERGEN A% HEBBR R ERT RGO M EMER (s«‘k%é@h) FAREIL o
9 W E A a PMIS%&JH%ﬁﬁ:%&#*EE1>§%% R E SR RRRA T RRBAR YRS ERIALA -
=~ b. 5 THRFERBATNE LR REMELETHEAT ©
3 5 R PMIS 377 8% £ PR R Bkl - 4k A T REMFAS B PR R = ok > R LR B A AR JE
= 5 R GFARAEAL 5% -
4 kR a.PMIS,H%?-—%%F&%'J THREFHSE0G Fo—HTEEX
b. AAAREEE  THEWEL -
5 SHEE 3 PMISTH HEMRE R A > THRBMRZEZ AR ARTUKEHE AR T EHABIIFH -

100 T T
| ||
80 ‘ 1
| :
§ -
: |
4
: |
204 -. i L

202001 202000 202105 202m
20200 e

BT A 1)

— SRR SN AR EHE BEER R - BFE LWsIEEEE)
=== B/ S+ ST BRI - BRNE LWeEaEE)

2022108 05
02 202309

o l-m mRRLIe 1 [ RsEve 2o ey Tz ® ST RS Ve 2 par
CRIOT.001-084-
a - 0k 1 74-10k=T14PI0G-PIMD)
i " — ARETERNTERN AN

i1 8.pa

O

MERNGELSE - ANLERN

2 FOEI06- RUHSRES  WeSTRL

BEE o WRE o) wawn . maman .
WE - par
200308 OO07-001-061- 5 T (AN
4 Ban AT A e e =
s B 7 iy DB e {.bmf COL000- SRS BB
i "
200308, 09 07-001-000-P 108 £ H &2
"

L] OEE g MR s pmTEENREp

o OOT-001-047B-50 (210 + T8

T @ e 56 T yan wEleSMTPEATz O O
w

o gt

UFmms

IFURE

KBRS

§% - WAKRE R THBIGEZ ABHE - AL
TR ~ fEliREFmE R 5 & ELE  ER e

EPESHINS

EEPECE R - B TR COVID-19 15K 5% - B SR LG ~ ol i T
TR R e L 2B FE LU AR - S8R A ERESE ~ AT i@ hiEhimg] - BeAEEEA
TREMR R T 28 - EEIRY | BOSZWEREY - Bl 8 TREEBWE - £ AERE

PRZEfE REEA T

STt 8 -

» AR

B2 B% - ATR -

2 B8 PMIST& ETFak

I 2 TS R AR B

PRIBEE MANARE SR T B AR ~ BB EREA

PR B RS AR
3 T 2 S HHE R RE BRI - I BT

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

79



B 1 1% 4 PE BOAG A R AN 7R LA T AR & AT (ABE B3R A M)

fEr SRS L ATk R LE RS - 12
ORI T E TS » BT LD - B Al
Heas NRIRZZHEIER] - NARBEEF AL -

AR Tt e b R R 2 B R R - S TT
TG A B ke B gbmat - (HE 8 THIEER AR
TRERINE (HEFE ~ FEAT ~ AT ~ 857485 ~ S5~ St ) 2k
KEZ - BIGIRERE TR REPEATTHIR - BRET%
DU A R T3 (R s A apas) - M8 AJRHIES S
ETHIEGR - FREE A TSR TR B s )
A REDE - #ELIE BN LB AR AT - 1 T
zaEREhEREZER (FEEE) - PEEER 8 fRRE
fiflR TRERI AR R Lo A (AVERGER ~ HEAGE
L) KEERS2HERERURTE "5 TIEERRE
IME S R0 - FEMERE R RIRZZ A v RED [RE55 LERE
o~ KR~ B RCK  IEEREE ) BRI TREE
KR FH 2= E B BB S5 SR A I 2 e 360° [ A S B e
ARGk (REE 3) - @ E MR SRR (18%
PlE) > —%fbfk (35 ppm LUT) ~ faEWERE (Kb
& 10 ppm DN » FEGRHE T A B3 AR M 2 A fie -
BGHEHSER A TE  E TEERS R - BORAT -

HHERES Z2ENE  L2BER -
R
HABEAZZEEE 5 Fa oM — R EE R IR

WA - fRH T EGEN N - RS T
fesle i Bl e 24 it T AL - BRAEA STHBI I Fi
SRR THBT R/ NI ol - S 38 SR AL TAE S
Friyfeke i nlwift - 2@ L R RPTHeEST - R
SERYE A g &

BN TR RREES - MR BRI R G
L EHENNESRIE - B AR
Ji o BB S B AR (GIS) ~ 2R
ERVREL (BIM) ~ #1BERE (1oT) ~ PLiR=FHY (AR/
VR)» ATHEZ (A BEGEEAAE T1TBUEH o

TIHRREUER T TREEE T ARGER kR
A o B b B 4 R DA 5 FEAN SO 3 JH Tk
HERIER > St G e G R L A E
Aefy GiflE 4)

1. Z2ENR (RETEESEER)

ARgrfrEREl et liiE RERERE
RoEEAZH - IERCR - T 2N AR
EH - I A B L EPEREES - AHOEEH
EHETTLIZKE » SRR (E SRy L3 LB R B L
8 BRHRVER - JE1S 5 IR  xfie P ERG Y 5 E
BASZRY - JRE I SEARAYE R A

2. Z2ENR (BIKEERFEETRIR)
s TR OB SR B T A BRRABEE

3 B8 ATHRMAIER Bk M AR )

80

Vol. 50, No. 4 August 2023 +A/KF| SEAH+E HEPUiH



T ieiirhz 31

......

| RN A R
RERBRFEEEF
‘“%E&'ﬁ_’l\)\éil

+BIG 964-000-208

W MB1HR-2023/03/02 10:45-
PISL-Z- MW FE N 4.27 mm

.-r PimRg

1. [ERTE

SEPICHE - SRR AR SRR B R
WEEE » BoRMAN BT EER - BERES IE
EAEE - IFRMFHRA R SR 2 E T - R A
BifEmEE - i LimBRe - BREE LR
ARIEE L RAE R ERVRAI S B OB S B - 6
EBSE e - fe7T TIEE LR Hey o e

3. BiFrE (AL EEESHIRE)

8 (1k ~3k) -HEfHnRIgE 226 ¥ - HEHAG MG
JB3Z7K (LRB) 3% 244 fH » fifi THY » DA 38
B JNE SR EA SR KRR Z R Ry
filion LR Bl TR i KA R R - AE TRERE
TS BRI E N KRS H B RS IRAL o
# 5G-10T H B R (fEERED) » (RIE S ALT
B A BERHEH - RIRF R EG R RGIRE -

TSR
QU=T=[=]

1. B 8 AR EE e TAEEGE ~ BHE ~ BRERT I B
SRR - At - BE T - BodiE
METARE ~ EEMEBEA ~ FRIEE B Fichs - 53
HE S AR R TR EA R BT -

2. ARZETREEBRRMGE A Jet &/l 5 - K522

ARUBEE " E L L2 HS ) BRI
B S BN & AT - SR B VEIR RE EREX]  SKRF
XL - BIRKEERRR - —FTEBR AL
& HEE R o RIS KB RAE -
3. TREEIERE TR - ik 7 EREARE - L
PERR ~ BERT A A~ S A — e - R
% WEENZ AR EIE R - MENEON T D2
HIEEOMER - BRLEA R REEEOH - 35
ASGaFEHHI TRAR » #H5EER -

AR SEAGE TR R N B JR B8 i TR R B2
S LT IRE R SOR - R -

B2E B

1. SSEEEEARIR (2021) » KSR EE SRS FE R 0 -

2. BB (2018) » BISEHE R IE FHI IS 37K S T B MR
GBS Bl ¢ 8 14 ERSH TR -

3. A EARE (2018) » KSR IS HITRA S RS E R -

4. G TR G AR A T (2023)  FEERLRS 138 11 -
R TP R AT -

5. SIS (2023) » Mk AN Z 2T LES) -

6. SEITIRZCE (2020) » BUATRHEFE G HE S LB L 2 i
moper -

Vol. 50, No. 4 August 2023 +A/KF] SEH+%E ZEPYHH

81



RIS - SRR BIKPZIRAERR -
SHERVAE - SENE ' FLEESETETERIATT]
' HEESAND » BRIRAYIS -

Creativity - Excellence’ - Conservation - Integrity

CECI N L\ Mk m @ AL 11491 BRI HI3235%
Ois=s Tel:(02) 8797 3567  Fax:(02) 8797 3568

TEmBERMAERAGE http:/mww.ceci.com.tw E-mail:pr@ceci.com.tw




i




-
=
.

PEITARKFITESE 50 BFERIFHERE

S

A B

=] e
WRHELN

LU

2023.9.20 (=)

2023 ARKF
EilaShe]

Global
Challenges vs.
Local Solutions:
Infrastructure
Development
for the Future

9:00-12:00

2023 KR KFI B R imIE
2023 CICHE International Forum
Keynote Speeches (JSCE, KSCE, CICHE)

ERK B AE
2F BB

13:00-17:30

(=B wIE)

TC-21 session:
Exploring the Synergy:
Innovation and
Transdisciplinary
Approaches in DRR
(organized by JSCE)

TC-26 session: Impacts
of Climate Change on
Sustainability of Water
Resources in Asian
Region

(organized by ASCE)

TC-29 session:
Network Construction
and Joint Utilization of
Large-Scale

Experimental Facilities
(organized by KSCE)

Future Leader Forum:
Frontier Innovative
Technology in Civil
Engineering
(organized by EA)

2023
CICHE-JSCE
the 5th Workshop

Civil Engineering on
Green Energies

18:00-21:00

REZR SFEIRMRBERBRREE

(T&E2m)

[EAT S0

2023.9.21 (M)

50 B
BERMKE

9:00-12:00

PR ARKFIIZEES
50 BEEMAE

13:00-16:45

HBEAHERBSERAREE
S B A BRARE - KA

K - B BB

EEREZERL
2F (TICC)

17:00-20:30

AEHRE (E2Mm)

SEEREZERLH
3F (TICC)

2023.9.22 (h)
T#2:

8:30-17:30

THESH

BOLARE + RikAR-TISRIGFER + RE=8K + M=

(HE21m)

BIfRimIE - BYUEE - AHERBESRESN (REZR AEKRE - TESHNESM)
© HmBAUL : https://reurl.cc/p68knd © BEEM : www.ciche.org.tw E#&KEE : 02-2392 6325




GIEHE 38° Arvirersany
AMEM AW+H

£ 4 9:00-12:00 50 & EBIAE

FREAKFITEZE 0 HFRAGTHEL

(¢ R%EE & < 2F)

R

=

09:00-10:00

SEEL R AR E R PR T

10:00

S ) FH

10:00-10:05

AR & 50 % =B

10:05-10:15

PEERW

10:15-10:35

O R

10:35-10:45

LHLR g2

10:45-10:55

50 % & k7| Ed AR H

10:55-12:00

R RN
- R REBEREER EF EITRERD
- PR RIS L i A B ML RN
- BARED 2 ol

F413:00-16:45 HEALA X I REREHLELEF EME

(¢ R%EE XD 2F)

pEoR

® oA | #

&
i

13:00-13:30

3R 3

13:30

B f R g

13:30-13:45

¥ RF

13:45-14:00

LI AR AR R A %

14:00-14:15

=

BRHBR IV E S X

14:15-14:30

FEBE 2 ¢ HRA

14:30-14:45

14:45-15:00

15:00-15:15

FREE 2 ¢ A

15:15-15:30

=

B OFLIARVEEE AR

15:30-15:45

kfla AR w gEE 2 % kA E

15:45-16:00

FRBE 2 ¢ H kL

16:00-16:15

A

pR-kERIETAEE SR

16:15-16:30

3 s ,}; 2
S
S

=

A IRV REE A

16:30-16:45

16:45

T4 17:00-20:30 A€ X REBRE

(0K

% § %7 < 3F)




kWP

kW Design Award
RERR T 88

22 BT

SFEEABENARE - tREBRREN2LQLE
EEEi » HALBEASMEKRRRER  ITEEE

£
=]
- &1 5 > FIBHR BT Rt
]
2

I'I G H T TheE - FHSETHHAEES
2EHE - SEEFBBRI0EA




	DB5004-封面裡
	DB5004-P001-版權
	DB5004-P084-50周年慶系列活動議程
	DB5004-封底裡
	DB5004-封底

