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Abstract

Predicting the survival time of immersed victims is essential for allocating rescue personnel and
resources. In this study, various models and correlation equations were employed to predict the survival
time of immersed victims, with analyses conducted to reflect the characteristics of Korean waters. Using a
physiological response model to predict core temperature, hypothermia and survival time, the survival time
for a fat body type was predicted to be approximately four times longer than that for a lean body type.
In addition, results based on statistically derived correlation equations indicated an approximately sixfold
difference in survival time depending on whether a personal flotation device (PFD) was worn. The water
temperature also varied considerably by area and season across Korean waters, leading to correspondingly
different predicted survival times. Therefore, rescue manuals should be established to reflect the specific
conditions of each sea area.
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<Table 1> Classification of hypothermia stages and

associated symptoms based on core
temperature
Stage Core Signs
temperature
Amnesia, dysarthria, Poor
Mild  32C~35C  judgment, Deterioration of

physical performance
Decreased shivering metabolic
rate (eventually stopping),
Progressive deterioration and
loss of consciousness

Moderate 28C~32T

Severe {28C  Imminent possibility of death
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[Fig. 1] Schematic of the concentric-cylinder

human-body model used for
core-temperature prediction.
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<Table 2> Anthropometric characteristics of the
three body-type profiles of Korean
men used in the simulation

Height  Weight Body fat
BMI
(m) (kg) (%)
Lean 1.72 59.2 20.0 16.0

Body type

Standard 1.72 71.0 24.0 22.0

Fat 1.72 82.8 28.0 28.0

AN ut o Aps A7 AF, WE

ich
=

Aol w3o] <Table 2> 2o v} A|d,
A, vvk AYPor 7], BZA, AAH

2
kel
2
2
o
Lo
=
%
=
e
2
-
=
2
rr
<t
Hl
e
o of fo >

i

>
2

B>
i
Jr i

N

o

X

g T
I oy
o

N

i,

&

ﬂ.l.u
o
=2
1o,
<
N
, 2
e
0%,
X oXx o

Tikuisis(1995

31k
dgdo] oot A, M, Tikuisis et

al.(1988)°ll oJ&f th5¥ o] R =Sl

[N
ng,
2
=)
iu)
=
N
§N
o
i

o,

M,,, =[6.4(32—T,)? +758(32—T,) « - )

(37=T)1/ (of = Ap)

A7V bf = AALES 9 nl g
I 9L HAE 2% 32T oldlia= A
Dastet, o)AE AW Yaid A

A}
52 AHgstol thesl gol Autech

]‘43122'1;,32 :Mhiy X SeCh[Z(T()iSZ)lA] """"""" (5)
gl @ duae Ty %Y 5 gl
=3z g 2 oAy At sow Wee A

- 911 -



A -
o

a7 Hek WY A%, 1,5 et 2ol 7
Ksile )
bod = 2—8exp (— 4'0[/7) ..................................... 6)
01 7] }\1 Lr ‘(—)— ?hlﬂ/MhH .max% ‘04 U] §1—T:|L

2. EAA 7|H

FAA 7P oA AE o T B
dolgE 7|REe® AEAZLS oS58k WHol
T} Xu and Giesbrecht(2018)= 2] (7)%} #o] ¢
7,9 &2 A AEANTT STE oA53H8th

ST=0.0547 T2 +0.5048 T, +1.3604 -~ )

ul=r FHE B t)(U.S. Coast Guard, USCG)2]
A AEf(Research and Development, R&DC)= =
GAQl AEAEE Vo g wEE Hu oAt
A A]ZHMaximum Observed Immersed Search
Time, MOIST)S 429 424 2 (8)7 7ol

T Z3FTHUSCG R&DC, 2009).

MOIST=5.75exp (0.1 x Tw) ........................... ®)

Tipton et al.(2022)> 9], F=€A%], Y 2
P ol BE mEshs Aude 4 9%
2ol Aa

ST=14.0exp (0 X 2, +0.36 X 2, —2.26 X 2 --* (9)

+0xy, +1.78 Xy, +0X 2, +0.3X 2z, +0.41
X 2, +0.15 % z, —0.02 X age +0.09 x T,,)

A7IA z= OE, yi= FHAA FF, & @
o 283 aget= ‘/PO]% omlate, 2,5,z YV
Harolrh, whop RS Zgstal s A,
yi= o)X HuiER WYgEol gy =0,4,=1°]
wol, z} Wl wallx= AFe A7l wet
AEA T ] vA = s dERdT 7 iR

ey

ou]= <Table 3>3 o] A8t

<Table 3> Variables and parameter values used
in the survival-time correlation of
Tipton et al.(2022)

Parameter Value
X Wet suit
Clothing Ty Dry suit
I3 Other
Personal Y1 No PFD
flotation device Yo PFD worn
Z1 Inland
2y Coastal
Water area
23 Inshore
2y Offshore
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[Fig. 2] Representative  maritime-accident
locations in the East, South, and
West Seas of Korea (KOMSA

MTIS, 2021-2025).
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