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Impact of MOPs on Effectiveness for M-to-M Engagement with the
Counter Long Range Artillery Intercept System

Jung Kwan Yook * Su Jin Hwang - Tae Gu Kim'

To respond to the threat of Long range artillery of North Korea, it is necessary to establish the Korean counter
long range artillery intercept system(CLRAIS). The purpose of this study is to study the operational concept of
the CLRAIS against the threat of long range artillery of North Korea, and to develop the operational effectiveness
process of the CLRAIS. First, we set up the operating concept of the CLRAIS and established the concept of
an effectiveness in a many-to-many engagement situation and a process to derive it. Based on this, a tool was
developed to analyze the actual effectiveness. In order to find out the factors influencing the effectiveness in
many-to-many engagement situations, simulation experiments were performed by combining various variables
such as detection assets, engagement control, and launchpad performance. As a result, it was found that in
addition to the missile performance, the performance of the detection assets and the engagement control center
had a significant impact on the intercept rate and the defense success rate. These findings can be used to understand
important indicators in terms of effectiveness in many-to-many engagement situations in the future development
of weapon system, and to determine the development direction and target value of each element necessary for
the level of defense success rate to be achieved.

Key words : The Counter Long Range Artillery Intercept System, Effectiveness for M-to-M Engagement, C-RAM
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Israel’s Iron Dome
The Jewish state’s anti-missile defense system is playing an increasingly
important role in their escalating battle with Gaza-based militants
HOW IT WORKS

€ Detection and
tracking radar
Detects rocket T

Missile's radar
seeker guides it

orartillery e aptor ‘ towards target
launch missile %:?
and monitors N
its trajectory =5
© Battle \ Range of up
management 3 to 70 km
and control
Analyses threat’s G 2 \
trajectory
and determines
expected 4 \

impact point i]

Short  155mm

g range artillery
rockets  shells

Missile

firing unit

Source: Rafael, lsraeli Defence Forces, media reports

RNGS. 15/11/2012

Fig. 1. Operation concept diagram of the Iron Dome
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Table 6. Experimental results according to changes in
tracking performance

Hafls +1 | 132 102.7 329 | 32.0% 0%
Bl +2 | 132 102.2 345 | 33.8% 0%
Bl +3 | 132 102.4 35.6 | 34.7% 0%
Bl +4 | 132 102.0 344 | 33.7% 0%
Bl +5 | 132 102.0 343 | 33.7% 0%
Bl +6 | 132 103.5 47.1 | 45.5% 0%

[0} 109 20/ 30% 40/ 50%

Fig. 16. Intercept rates according to resolution changes
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7|%& 132 102.3 30.0 | 29.4% 0%
ZAse 41| 132 | 1028 | 475 | 463% | 0%
zAcel 0| 132 | 1030 | 473 | 460% | 0%
2Asel 43| 132 | 1027 | 472 | 460% | 0%
ZAse 44| 132 | 1020 | 472 | 463% | 0%
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Fig. 17. Intercept rates according to changes in tracking
performance
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Table 7. Effectiveness analysis of performance improvement
of detection assets

2w | B | Eds | Bds | Eae
+0 +2 +4 +6
ZA59 +0| 294% 33.8% 33.7% 45.5%
A= +1| 463% 59.6% 71.8% 79.6%
A= 2| 463% 62.1% 78.6% 92.0%
A= 13| 46.0% 61.6% 78.5% 95.5%
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Table 8. Experimental results according to changes of
allocation distance

. Hl-cﬂ
HF 5 oo o

7 ¢ |aus| B30 Iaas | ade| 43w

o 1T (%85%)
71& 132 102.3 30.0 | 29.4% 0%
st e 2 132 102.1 28.1 | 27.6% 0%
s -1 132 102.2 29.5 | 289% 0%
g7 +1 132 102.8 303 | 29.5% 0%
A 42| 132 102.8 30.1 | 29.3% 0%

Fig. 18. Intercept rates according to changes of
allocation distance
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Table 9. Experimental results according to changes in
allocation time

up
SR b EE TR PR 458
(=85%)
7|& 132 102.3 30.0 | 29.4% 0%
HQ A|7F+1| 132 102.2 31.6 | 31.0% 0%
HQ A|7F+2| 132 102.7 36.6 | 35.6% 0%
HQ A|7F+3| 132 102.4 448 | 43.6% 0%
HQ A|7F+4| 132 103.0 56.7 | 54.8% 0%
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Fig. 19. Intercept rates according to changes of
allocation time
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Table 10. Experimental results according to combinations of
detection assets and control stations
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HQ AJZF+1 | 132 102.9 842 | 82.0% | 26%

HQ AJ7F+2 | 132 102.7 86.7 | 84.5% | 49%

HQ A7+ +3 | 132 102.0 80.8 | 88.1% | 80%

HQ A7t +4 | 132 102.8 93.1 | 90.6% | 8%
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Table 11. Experimental results according to changes in
firing interval
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Fig. 20. Intercept rates according to changes in firing interval
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