Bull. Res. Inst. Mar. Sci. & Tech.
Korea Maritime University.
Vol. 2. No. 1, p. 47-54.

wHEnE - WHEITRAR
M5& F19 pp 11~18, 1993F 37

w2 Pafiskdl dolA EiRMEs HEEe ERL
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Abstract JA key element of a successful search and rescue is the correct prediction of the target
location. In this paper, new computer models for drift prediction are suggested from the analysis
of several methods currently used in other countries. Depending on the availability of the environme-
ntal data, users may select a model between the modified versions of U.SS. Coast Guard CASP and
FLENUMWEACEN SAR. Targets include boats, life rafts and person in water. Life rafts and boats
are further classified. New models are tested and compared with the limited number of field experime-
ntal results.

1. M 2 FrAA L] F5-& FASI L o]v] ] vetel A
SAR 22~o] T3] dtez Qg AW L A
2 $elvbel 3 sgelAe fAEES Stk AbeAS FasEE Ut

At sAtellAY B Y ETL MALFHS Atz HAA] A, FEROA F FAEGE
A Z7HAA o2 AZ A Atz 1% " A Fad AL i"‘?ﬂl-—l AXE Al%sn G
Aart Y WolXx ik Awbdoez sideladt FAslel £A4TAE A el 1y dd
s, 24, 3 SRoMY AAHgE, FAEE % Abae] s 5}]7“ ZZolzgle 2l Hel 2al7
ol el o AuF &F9 &8 E AnE T3 7o) A A7) 3, EE 2dEEEe] uby,
et EAlo] 2atd ol g sidAlae 19901 ¥l 2% 4% Idx 5 o2 $78qe ¥ W7
St glel= 61170] uAlslgdes, wivd < 5%9 of Sol| g FFAHY o3& v § o fo o]2
Z7}3 Aot 1991). sdALR LA A] s 444 9 Qs sdrzel Y78 £Yshe dle dA Ayl
Tz BAME FAHLE IMO(Indernational Ma-  w2A =7 ot -l 7led 488 It
ritime Organization)o| 4] 44 % FZ(Search and oleig W AT} ojeleS 7o £ AT dAe
Rescue)oll & ZFAPKIMO, 1979)°) A= - L& SAR Al T3¢ Aol & & v EFALL
Hol AYIFIA P T A3yY A HAAA dl2sl= MAkst mde A Alxatdch AT

" 1

SRR T2 (Department of Ocean Engineering, Korea Maritime University, Pusan, 606-791, Korea)




12 731

Sollv FAA AAR FTFAHY wby R A}
433 ANEAS, FFAE 2L 98 AeEHE
2dE - IMOSAR®S] ¥, US. Coast Guard9)
CASP =4, FLENUMWEACEN SAR — o] v]s% ¢}
2w, Zt o] APg Pt W Abgel] o
e 2dR sjzsg. o] FAor T vl A
A AYAe} A g 2de] o3 HAnEs ww
stdch 2R A, A8, Ao A
3l

2. ERAH

uigdell 3 AFE leeways}l 3tz H {9
3-33te] Alo)zH-g leeway angleo)sl A olgh). 3}
BEFoll #Y A7 th¥Fo| ul2 leeways} leeway
angled dobshed] e Fivk AP lee-
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Table 1. Results of the 1985 Drift Experiment

Type of Craft Leeway Formula

Canopied rafts with deep-draft
ballast system (no drogue)

L=—00393+00183W (Switlik)
L=-00023+00102W (Givens)

Canopied rafts with ballast bucketsL=0.008W (Avons)

Canopied rafts without ballast L=0049W (Winslow; full load)

L=0070W (Winslow; 3 man)

Light displacement craft L=00427+00344W

(Boston whaler)
L= —0.0851 +0.0602W
(Aquasports)
L=—0.0813+0.0690W
(Beachcomber)
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Table 2. Current Leeway Information Available in CASP

#7328 4e1Q) FLENUMWEACEN(Fleet Numeri-
cal Weather Center)?] SAR =4, (3) US. Coast
Guard2] CASP(Computer Aided Search Planning)
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i & § Aok F 27, A7, #AEF, A3, wave-
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3.1 IMO SAR(International Maritime Organiza-
tion Search and Rescue Model)

IMOS] ¥ dAEe P4 Adute g 37
FE} EF{ell ¢S vHE AARAE HFoff-
shore sea currents), Z¥tidal current), #$-F{wind
current), leeway2 F-E3lm 14-L(swell)dll <7 4
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o} dubA o 2 wlsto] 6-1241 7 AE AT R
B FAH e HEF7) HAgchE 1FEA, g
Al A 24-484]7F AN 9] FE5E YA
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AhY, 2F9 2 5 AR 94L& IMO9
F2AFAIMO, 1983)e] 2t sleh

Target Description Base Lecway Rate
Leeway Rates Angle Uncertainty

Person in water 0.00 0° 00

Light displacement vessel w/o drogue 0.07 +35° 033
Large cabin cruiser 0.05 +60° 033
Light displacement vessel w/o drogue 005 +35° 033
Medium displacement fishing/sailboat 0.04 + 60° 033
Heavy displacement deepdraft sailboat 0.03 +45° 033
Surfboard 002 +35° 033




14 AR

3.2 FLENUMWEACEN SAR
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3.3 CASP(Computer Aided Search Planning)

U.S. Coast Guard®] CASP+ Monte-Calro Simu-
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(A7} #9124, 279 g L 55, T P FH, lee-
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error radius /

starting point

starting point ——=

datum 1

minimax datum

Fig. 1. Illustration of FLENUMWEACEN SAR.
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Table 3. Leeway Information in Modified CASP

Group  Description Leeway Rates Leeway Angle Uncertainty

i Canopied rafts without ballast 006 +35° 0.5
2 Canopied rafts with ballast 0.05 +35° 10
3 Uncanopied rafts without ballast 008 +35° 04
4 Canopied rafts with deep draft ballast 0.03 +35° 10
5 Light displacement vessels 0.06 +60° 0.5
6 Medium displacement vessels 0.04 +60° 0.5
7 Heavy displacement vessels 003 +45° 0.5
8 Surfboard 002 +35° 03
9 Person in water 0.00 ) 0° 0.0

Z76| o]4F F JYEF PWSF ARES AAM T #File-name: SW2I.DAT*

3l R o3 AAR S FAAEZ AL Wind Speed (m/s)=178

L3l W 52 AX|3aL 9itiPaskansky, 1986).
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A fejvely] A 24 W =it
Hri-s AR A 73R HAF AELE (Y
AAZE A" 5 vl gle Al AMSEl7 8
US. Coast Guarde] CASP #}2]& =43k Zlo|t}

4.1 THE CASP W4

2 A A4ER leeway ol FHAY A
YAz} poldthar sty FHAY ZHAAr} ARHS
222 oAl AMEEE HHdEe ¥ 4 ot o
24 A% CASPol+ 41 = A9 =&
AFHEE QA3 71’ 3] B{HIT F AERE
leeway 2 ZAsiged, ¥z 2L
AT 2N FAAY AgAIt A AEFA
CASP 34& XY & U=E FA Jug
EHe= A, 794, Addte s vrgles e
ballast®} canopy?] 5o wat AlE-slgw, Aupe
W848 o, F 42 o] FEEIc) Table
3ole 3% Bdlle] A5 leeway 34 E°] e}
Ak

Table 32] group 1eA] 47}x|+= 3]
CASPY} IMOsk= 22 =204 dsAde AFE
2 @stel. Z2Ed AA AHgSleE Z2addele

Wind Direction {deg.)=—49.
Current Speed (m/s)=121
Current Direotion {deg)=—27.
Travelled Distancs (km)=13.1
#: Starting position

+: Modified CASP prediction
»: Field test results

Fig. 2. Modified CASP Model Verification Using 1985
Field Test Result (Switlik-life raft).

* File-name: GI26.DAT #

Wind Speed (m/s)=17.22
Wind Direction (deg)=—118. >
Current Speed (m/s)=0.81
Current Direotion (deg)=—15L
Travelled Distancs (km)=838

% Starting position ~';‘:J
+: Modified CASP prediction .3’5

»: Field test results

Fig. 3. Modified CASP Model Verification Using 1985
Field Test Result (Givens-life raft).
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20%% #2217k Group 59 A gAY FojlA
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*File-name: LLOLDAT #

Wind Speed (m/s)=1393
Wind Direction (deg)=44. .
Current Speed (m/s)=0.73
Current Direotion (deg)=58.
Travelled Distancs (km)=135
%: Starting position

+: Modified CASP prediction
»: Field test results

Fig. 4. Modified CASP Model Verification Using 1985
Field Test Result (Beachcomber-boat).

% File-name: JOO4DAT*

Wind Speed (m/s)=1376
Wind Direction (deg}=—30.

Current Speed (m/s)=112 T
Current Direotion (deg)=—9. et
Travelled Distancs (km)=21.6

*: Starting position

+: Modified CASP prediction
»: Field test results

Fig. 5. Modified CASP Model Verification Using 1985
Field Test Result (Aquasports-boat).

# File-name: SW27.DAT #

Datum & Uncertainty

Search Designator=15
Distance Trauelled (km)=13.1
Final Search Radius (km)=2.0
*: Starting position

»: Field test results

Fig. 6. Modified FLENUMWEACEN Model Verification
Using 1985 Field Test Result (Switlik-life raft).

7o} 19854 Floridadll Al AAI% ALY AHE
vy Aotk ¥ £ wdo] 3 M=
el gk oA o= Ao A AFAR
AAg9} chekit Hejo) APAHE B3 FE/ ¥R
&t}

4.2 £3&¢El FLENUMWEACEN %4
FLENUMWEACEN 4% #3% 4 2de ¢4
AYshe A7 AANE BHFAEE JHAA 2R

o

% File-name: GI26DAT *

Datum & Uncertainty

Search Designator=15

Distance Trauelled (km)=15
Final Search Radius (km)=19

% : Starting position ’
»: Field test results

Fig. 7. Modified FLENUMWEACEN Model Verification
Using 1985 Field Test Result (Givens-life raft).

* File-name: LLOLDAT *

Datum & Uncertainty

Search Designator=15
Distance Trauelled (km)=135
Final Search Radius (km)=64
*: Starting position

»: Field test results

Fig. 8. Modified FLENUMWEACEN Model Verification
Using 1985 Field Test Result (Beachcomber-boat).

% File-name: JOM4.DAT #

Datum & Uncertainty

Search Designator=15
Distance Trauelled (km)=216
Final Search Radius (km)=11.0
*: Starting position

»: Field test results

Fig. 9. Modified FLENUMWEACEN Model Verificatior:
Using 1985 Field Test Result (Aquasporis-boat).
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