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This study aims to propose improved defense strategies
against North Korea’s nuclear threat. By analyzing data
from North Korea’s 2023 nuclear airburst tests and
evaluating nuclear effects through NUKEMAP
simulations, the study confirms that the impact and
damage vary based on detonation altitude(surface,

150 m, 400 m, 800 m), emphasizing the importance of
appropriate evacuation and defense plans. The study
also suggests a framework for setting damage zones and
response concepts based on FEMA's guidelines. These
findings contribute to developing systematic defense
plans to minimize damage in the event of a nuclear
attack.

ol B85 (Nuclear Protection),

o B S AH|2l(Nuclear Protection Plans),
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SZ2H(Air Bursts),

[SHA|S A (Classification of Damage Zones)
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Fig. 1. Distribution of nuclear weapon effects([2], p. 3)
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Table 1. Relative comparison of the effects of nuclear weapons based on burst type[3]

Burst type
High altitude Low altitude Surface Sl
(above 30 km) (below 30 km) Shallow
Very strong, Weaker than a low-altitude Weaker than Ignorable
Flash : Normal . )
flash blindness explosion, but detectable surface explosion or none
. Significant effect up to At short distances, it is more
Slightly at ground level, . o .
. . distances similar to thermal powerful than a low altitude Weaker than Ignorable
Blast decreasing with e S . ) .
. ; : radiation, significant explosion, but at longer distances  surface explosion or none
increasing altitude . . Coen
damage to buildings it decreases significantly.
Moderate, decreasing Powerful up to a considerable Weaker than a low-altitude Weaker than Ignorable
Thermal .~ . . : . ; . .
with increasing altitude distance, burns exposed skin explosion, but serious surface explosion or none
Initial l.t Is powerful, but the Qanger Weaker than Weaker than Ignorable
radiation None disappears at a short distance a low-altitude explosion surface explosion or none
rather than the thermal effect.
It is quite numerous and Quite a lot when
Fallout None Ignorable g the explosion depth None

spreads over a wide area.

is shallow
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» Zone l: receives 150 cGy or more within 4 hours

« Zone ll: receives less than 150 cGy within 4 hours
but more than 50 cGy within 24 hours

Fig. 2. Fallout prediction from a 10 kt nuclear weapon
detonation([6], p. 291)
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Table 2. Status of missile air detonation announced by
North Korean media in 2023

bate of Date of Explosion site  Missile type ok

report  training P e ()

varch - March - Dorgehang i, S G
20th 18thto 19th  Pyonganbuk-do (KN-24)
Ballistic

e s - mssle 800
(KN-23)

Two strategic
West Sea cruise 150
missiles

September  September
2nd 2nd
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Table 3. Analysis of the effects of 10 kt nuclear weapons at different altitudes

HOB(height of burst)
Category
Surface
Total (number) 107,860 142,500 204,040 256,060
Personnel Estimated fatalities 36,800 45,570 62,540 36,260
casualties
Estimated Injuries 71,060 96,930 141,500 219,800
Fireball radius 222m 168 m
20 psi (destruction of concrete buildings) 0.47 km 0.5 km 0.6 km -
Blast 10 psi (collapse of concrete buildings) 0.67 km 0.74 km 0.92 km 0.18 km
damage
radius 5 psi (damage of concrete buildings) 0.99 km 1.14 km 1.36 km 0.98 km
1 psi (broken windows) 2.53 km 2.95 km 3.64 km 4.45 km
8.44 cal/cm? (third-degree burns/50 %) 1.52 km 1.8 km 1.76 km 1.62 km
Thermal
radiation 4.76 cal/cm? (second-degree burns/50 %) 1.85 km 2.19km 2.16 km 2.05 km
radius
2.37 cal/cm? (first-degree burns/50 %) 2.58 km 3.1 km 3.03 km 2.95 km
1,000 cGy (100 % mortality within a few days) 1.12km 1.11 km 1.05 km 0.78 km
Radiation 500 cGy (50 % mortality within a few days) 1.25 km 1.24 km 1.18 km 0.96 km
radius 100 cGy (radiation prodromal symptoms) 1.57 km 1.56 km 1.52 km 1.35km
50 cGy (Lymphocyte reduction) 1.72 km 1.71 km 1.67 km 1.52 km
1,000 cGy/hr 2.89 km
100 cGy/hr 18.6 km
Fallout Not occurred
10 cGy/hr 43.9 km
1 cGy/hr 69.1 km
o] kW o] L A Ao i gL ]
o JFY AL L HFHE A0 ekt 4. S5 A3 wrAurel
Z7) AR Dl BHRY D W2 =AY
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gA9 4%, B4 2 1,000 cCy/hrd GRS HAAHREA 5 £ 934 o4 2o
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3 _
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(FEMA, Federal Emergency Management Agency)
o] 243t “Planning Guidance for Response to a
Nuclear Detonation (3rd Ed.)”[12]9| 4] AA] = 7
§8 U, WAL T3 91T 117 S Table 4
o} o] A Al 3k Sich.
welA el 440 AL BB ol % 9¢o] 24

S Aen AT A9E PRI FRAL o

“Nuclear Detonation Response Guidance: Plan-
ning for the First 72 Hours”o]] Z3d -39S
Hhgsto] Fig. 49 o] AAISHAIL, AR Q1 1] sf
Aod W9 A4 A T AFES Table 49} 2k,

w2} A Table 50 4] A A%t uFe} Zo] W e el
g8 s Ao 43 97 +20] Ha 24
£92 AR At t Aol W= o] % 3

KNST

Wind

l

° Severe damage zone
(SDZ)

. Moderate damage zone
(MDZ)

Light damage zone
(LDZ)

‘ Dangerous radiation zone
(DRZ)

Hot zone
(H2)

Fig. 4. Damage area settings concept[12]

Table 4. Damage area settings concept[12]

* Most buildings collapse(10 psi or more)

dSaexzreé = Fires breakout/3rd degree or more severe burns
zong = Risk of external activity due to radiation

(SDZ) exposure
= Survival only in underground structures

= Damage of concrete buildings(5 psi or more)

» Secondary fires breakout/2nd degree or more

Moderate severe burns

damage
zoneg = Limited external activity due to radiation

(MDZ) exposure
= Majority of people survive in basements and
underground structures

Light » Windows shattered (1 psi)
damage = Minimal structural damage to buildings
zone = Casualties from debris, etc.
(LD2) = Radiation effects from fallout
Dangerous " Initial and residual radiation exposure
fallout = Severe radiation sickness symptoms
zone » Radiation dose from fallout is 10 cGy/hr
(DF2) (100 mSv/hr, 10 R/hr) or more
. = Minimal initial radiation exposure
Hot zone L .
(HZ) = Radiation dose from fallout is 0.01 cGy/hr

(0.1 mSv/hr, 0.01 R/hr) or more

*Both FEMA and the KINS designate areas with radiation levels of
0.01 cGy/hr (100 pSv/hr, 0.01 R/hr) as 'Hot Zones' in the event of
a radiological terror.
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Table 5. Response concept by damage area[13]

Category Response concept

= Radiation reduction begins 1 hour after a nuclear
explosion.

Severe = Evacuation control and rescue standby for
damage  approximately 12H to 24H after a nuclear explosion
zone = Evacuation and rescue when less than 10 cGy/hr
(SD7) - Due to the low possibility of survival due to the initial
effect and residual radiation, Initial entry into the
area is prohibited.
= Evacuate after waiting for approximately 12 to 24
hours
- Immediate evacuation in case of danger
Moderate (fire, collapse, etc.)
damage = Rescue and transport casualties and those unable to
zone walk
(MDZ)  ~Incase of overturned cars, fires, and multiple
casualties
= Early medical assistance can greatly increase the
number of survivors
= Individual self-contamination, patient triage, and
) hospital transfer at the on-site triage center
d;r?g;e - Most people survive without immediate treatment.
Jone " Minor injuries possible
(LDz)  * Removal of debris from evacuation routes/
rescue passages, priority restoration of
communication facilities
Hot zone Airpor.ne (helicop‘ger, drone) and ground-based
(H2) rad|at|on. reconna|s§ance
= Preemptive evacuation before fallout reaches
= Establishment/operation of field command center
. = Establishment/operation of disaster safet
OLIJ_tIIS)IZde headquarters P ’
= Operation of emergency medical institution
= Operation of gathering place after evacuation
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