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 NORTH KOREA'S NUCLEAR THREATS AND

 COUNTER-STRATEGIES*

 Samman Chung
 Korea Institute for Maritime Strategy

 Abstract

 North Korea's nuclear weapons program and its ballistic missile programs have

 developed compelling capabilities that can potentially threaten South Korea

 and its neighbors even including the United States. But, due to Kim Jong Un's

 opaqueness and unpredictability, deterring the North Korea's nuclear threats is

 fraught with difficulty. Thus, U.S. needs to reaffirm its commitment to provide and

 strengthen deterrence for South Korea using the full range of military capabilities

 including its nuclear umbrella, conventional strike, and missile defense capabilities.

 South Korea also needs to make every effort to detect, defend, disrupt, and

 destroy the North's missiles through its Kill Chain and Korean Air and Missile

 Defense. In addition, despite the official desire to keep the Korean Air and Missile

 Defense (KAMD) system independent of U.S. missile defense (MD) system, South

 Korea needs to develop various options for reinforcing interoperability with the U.S.

 missile system.

 Key words: Nuclear weapons, Ballistic missile, ICBM, SLBM, Tailored deterrence,

 Extended deterrence, Kill Chain, KAMD, North Korean threats, PAC-2, PAC-3, SM-2, SM-

 3, SM-6, KN-08.

 * This paper is a technically revised and updated version of "North Korea's nuclear threats

 and counter-strategies" presented atthe 31st Annual Conference of the International
 Council on Korean Studies and the Council on Korea-U.S. SecurityStudies, Georgetown
 University, Washington D.C. June 29~30, 2016.
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 INTRODUCTION

 North Korea is not bound by any global rules. North Korea

 signed Nuclear Nonproliferation Treaty, declared it was withdrawing,

 later pledged to denuclearize, and then reneged on its commitment.

 It can, thus, be said that North Korea's nuclear polices have been

 damaging to the treaty and international stability.These noxious

 behaviors are still going on even today in North Korea. Kim Jong

 Un was just 27 when he came to power with little time to prepare.

 He is very young and lacks experience. Add to that, Kim certainly

 seems to be in a rush to perfect his nuclear and missile capabilities,

 and the intensity of testing this year alone is unusual even for North

 Korea. If we look at his father, Kim Jong II, during his 18 year reign,

 there were about 18 missile tests. During Kim Jong Un's four year

 reign, as of July in 2016, there have been 25 missile tests.1

 The hereditary dictator also imposes forced labor on hundreds

 of thousands of his people in the gulag without trial or hope of

 release. He frequently threatens to drench Seoul in a sea of fire.

 Nuclear weapons are central to his regime's identity and survival.

 At the recent Workers' Party Congress, Kim Jong Un made it clear that

 North Korea is a nuclear power and will remain one.But, ROK and

 U.S. including other countries will never acknowledge a nuclear

 North Korea. Therefore, we have to keep pressuring to make denu-

 clearization possible. The recent round of UN sanctions is the way

 to do that. It is with our hope that the sanctions can convince Kim

 Jong Un to give up his nuclear ambitions, cornerstone of his leader-

 ship that he believes his very survival depends on.

 Right now, we are not convinced whether or not North Korea

 can miniaturize nuclear weapons or fit a nuclear warhead onto a

 1 BechtolJr Bruce E, "The Military Threat in 2015: The Threat to the ROK-U.S. Alliance and

 Peninsulallnification/' International Journal of Korean Studies, Vol. XIX, No. 1, p. 3. For

 more details/visithttp://www.icks.org/publication/pdf/2015-SPRING-SUMMER/l.pdf.
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 missile, but we have to acknowledge that practice makes perfect. If

 North Korea continue to progress with the miniaturization technology,

 it may be possible for it to deliver nuclear weapons in other ways

 such as an artillery shell or in the form of a nuclear mine.

 The grim realities characterized by Kim Jong Uris unpredictability,

 ruthlessness, and fragility just remind us of the Murphy's law, "left to

 themselves, things tend to go from bad to worse." If current situations

 regarding nuclear developments in North Korea are left to themselves,

 then they would simmer and boil, heating up the Korean peninsula.

 In other words, it is a high time for us to have to address these grim

 realities. This is the reason this paper was written. This paper is

 mainly composed of two parts. The first part seeks to understand

 North Korean nuclear threat. It begins from a short history of North

 Korea's nuclear ambitions, reasons the country's nuclear weapons

 matter, and underlying motivations of the nuclear development. In

 the second part, counter-strategies will be sought for dealing with

 the nuclear threats. Then this paper will conclude with some sug-

 gestions that need to be further studied.

 AN EVOLUTION OF NORTH KOREA'S NUCLEAR

 AMBITIONS

 North Korea's nuclear program goes back to the 1990s and

 North Korea is now assessed by many to be capable of weaponizing

 both Plutonium and Highly Enriched Uranium (HEU). A series of

 four underground nuclear tests has each produced higher yields.2

 The first detonation of nuclear device by North Korea was conducted

 on October 9, 2006. The test was done at the underground tunnels

 dug into a remote mountainous site called Punggye-ri located in the

 2 Ibid.
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 north-east part of the country. The device was assumed to use plu-

 tonium the source of which was believed to come from the country's

 nuclear facility at Yongbyon.

 The low yield of the test initially raised questions as to whether

 it was a nuclear explosion or not, but detection of airborne radio-

 active isotopes by a United States military aircraft confirmed that

 it was a nuclear explosion. Many analysts assessed that a yield pro-

 duced by the test was 0.5 to one kiloton. But, due to the small yield,

 a question was raised regarding whether it was a successful test of an

 unusually small device or a partially failed fizzle or dud. In general

 testing the small device was believed to require sophisticated tech-

 nology. But, the device might be a nuclear explosive that misfired.

 On October 10, 2006, an unnamed North Korean official was

 quoted as saying that North Korea could launch a nuclear missile

 unless the United States sits down for face-to-face talks.3 However,

 few military and defense experts believed that the North Koreans

 possessed the technology to mount a nuclear warhead to a ballistic

 missile. On October 14, 2006, the UN Security Council unanimously

 approved limited military and economic sanctions against North

 Korea. All five permanent members stated that the sanctions, set

 out in UNSC Resolution 1718, were intended to penalize the North

 Korean regime not the country's inhabitants. Later, the North Korean

 envoy to the U.N. said it would be better for the Security Council to

 offer its congratulations rather than pass useless resolutions.

 The second nuclear test was conducted on Monday, May 25,

 2009 at Mantapsan in the vicinity of Punggyri which was the site of

 the first nuclear. Just like the first, it was the underground detonation

 of a nuclear device. The test came after a message stating that the

 North Korea had miniaturized warheads for medium-range missiles

 and that the country had been recognized by analysts as a fully-

 3 "North Korean test 'went wrong/ U.S. official says/' CNN, archived fromthe originalon
 October 10, 2006. Retrieved June 5, 2016.
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 fledged nuclear power.

 But, interestingly no radionuclide was detected after the blast. No

 detection was reported by all countries and organizations concerned

 such as Comprehensive Nuclear Test Ban Treaty, U.S., South Korea and

 Japan. Only the seismic wave from the blast site could be recorded

 with the U.S. reporting a magnitude 4.7, Japan reporting 5.3 and

 South Korea reporting a magnitude far stronger than in 2006.4

 However, the lack of detection does not necessarily mean that the

 blast was non-nuclear test. It further needs to be kept in mind that

 no radiation after the blast may be taken to mean a great advance

 in the ability to contain the nuclear test. The North Korea may have

 buried the test device deep enough in the appropriate rock not to

 yield remotely detectable radionuclide, making more difficult to

 prove whether the test was nuclear.

 It was widely believed that the test was conducted as a result of

 a succession crisis in the country. After Kim Jong-il had suffered

 a stroke in the summer of 2008, arrangements were made for his

 third son, Kim Jong-Un, to take power upon his death. This also

 amounts to saying that the North Korea conducted the nuclear test

 to show it did not intend to give up its nuclear weapons program

 even in time of possible weakness. In addition, the purpose of the

 nuclear test might be to establish North Korea as a nuclear power

 within Kim Jong-il's lifetime.

 The test was nearly universally condemned by the international

 community. In response to the test, the United Nations Security

 Council unanimously adopted resolution 1874, imposing further

 economic sanctions on the country and authorizing UN member

 states to inspect North Korean cargo and destroy any materials

 that may be involved in the nuclear program. In response to the

 sanction, North Korea released a statement that it would begin to

 4 "2009 North Korean nuclear test" at https://en.wikipedia.org/wiki/2009_North_
 Korean_nuclear_test.RetrievedApril 25, 2016.
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 weaponize its plutonium stockpiles, and would start uranium en-

 richment. But, it was unusual that the statement lacked the usual

 bitterness of most North Korean statements. The harshest one at

 that time was that any U.S.-led attempts to blockade North Korea
 are viewed as an act of war.

 On 12 February 2013, North Korea state media announced

 it had conducted an underground nuclear test, its third in seven

 years. A spokesman also said that the country had successfully

 conducted a third underground nuclear test, and that the test had

 used a miniaturized nuclear device with greater explosive power.5

 A large shock, first estimated at magnitude of 4.9, was detected in

 North Korea, and governments in the region were trying to determine

 whether it was a third nuclear test. The U.S. Geological Survey

 (USGS) upgraded the magnitude of the possibly nuclear tremor

 from 4.9 to 5.1, located 24Km east-northeast of Sungjibaegam,

 North Korea. The USGS said the hyper center of the event was only

 one kilometer deep.6

 In response, Japan summoned an emergency United Nations

 meeting for 12 February and South Korea raised its military alert

 status. It was not known whether the explosion had been nuclear or

 a conventional explosion designed to imitate a nuclear blast. In two

 days since the blast, Chinese, Japanese, and South Korean investigators

 failed to detect any radiation.

 North Korea conducted its fourth nuclear detonation on 6 January

 2016 at the Punggye-ri Nuclear Test Site. Approximately 50Km

 northwest of Kilju City in Kilju County, an underground test was

 carried out. The USGS reported a 5.1 magnitude earthquake from

 the location, and the China Earthquake Networks Center reported

 5 "(URGENT) N. Korea confirms it conducted third nuclear test/' YonHapNews.12 February
 2013. Retrieved 12May 2016.

 6 "M5.1 - 24km ENE of Sungjibaegam, North Korea/' USGS. 12 February 2013. Retrieved 12

 may 2016.For moredetails, visit http://earthquake.usgs.gov/earthquakes/eventpage/
 usc000f5t0#general
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 the magnitude as 4.9 7

 North Korean media made announcements that the regime had

 successfully tested a hydrogen bomb. However third-party experts as

 well as officials and agencies in South Korea doubted North Korea's

 claims and contended that the device had been more likely to be

 a fission bomb like a boosted fission weapon. Such weapons use

 hydrogen fusion to produce smaller, lighter warheads suitable for

 arming a delivery device such as a missile, rather than to attain the

 destructive power of a true hydrogen bomb. The North Korean gov-

 ernment described the test as a complete success and characterized

 it as self-defense against the United States. North Korean media
 claimed that the bomb had been existed a month before the test

 was carried out.

 Official state media from the Democratic People's Republic of

 Korea (DPRK) announced the test. The Korean Central Television said

 that the U.S. has gathered forces hostile to the DPRK and raised a

 slanderous human rights issue to hinder the DPRK's improvement.8

 The media went on to say that North Korea had just hoped to have

 an H-bomb as self-defense against the U.S. that holds numerous

 and humongous nuclear weapons, and therefore its own fate should

 be protected by the DPRK itself not by any other countries.

 The Korean Central News Agency further stated that the Saddam

 Hussein regime in Iraq and the Gaddafi regime in Libya could not

 escape the fate of destruction after being deprived of their founda-

 tions for nuclear development and giving up nuclear programs of

 their own accord, yielding to the pressure of the US and the West

 keen on their regime changes, adding that a bitter lesson should

 7 "2016 North Korea nuclear test" at https://en.wikipedia.org/wiki/2016_North_Korean_
 nuclear_test.Retrieved Mayl5, 2016.

 8 "North Korea says it tested hydrogen bomb/' NK News, 6 January 2016. Retrieved 6
 May 6, 2016.
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 be drawn from those events.9 Later, the North Korean television

 news anchor appeared and announced that the program would be

 abandoned only if the US rolled back its outrageous hostile policy

 toward the DPRK and imperialist aggression forces gave up their

 infringement upon sovereignty by use of force in the international

 arena.10

 In addition to the North Korea's nuclear weapons devilment, just

 as introduced so far, there have also been desperate efforts toward

 missile development program. It is believed to have had more than

 1,000 missiles of varying capabilities, including long-range missiles

 which could one day strike the United States.11 Pyongyang's pro-

 gram has progressed over the last few decades from tactical artillery

 rockets in the 1960s and 70s to short-i-range and medium-range

 ballistic missiles in the 1980s and 90s. Systems capable of greater

 ranges are understood to be under research and development. The

 country's missile program has mainly been developed from the

 Scud, itself a development from the German V2 rockets of World
 War II.

 North Korea first obtained tactical missiles from the Soviet

 Union as early as 1969, but its first Scuds allegedly came via Egypt

 in 1976. Egypt was believed to have supplied North Korea with

 missiles and designs in return for its support against Israel in the

 Yom Kippur War. By 1984, North Korea built its own Scuds named

 the Hwasong-5. Hwasong-6 ensued as an upgraded version, and it

 was larger and longer than the previous version. The Nodong , as a

 next version, is essentially a 50% larger than Hwasong-6 followed,

 and following the Nodong came the multiple-stage Taepodong

 9 "'H-Bomb of justice': Pyongyang brings up Iraq & Libya doom as nuclear deterrence
 justification/' RT, 9 January2016.Retrieved 10 April 2016.

 10 Ibid.

 11 "North Korea's missile programme, "ßßC NEWS at http://www.bbc.com/news/world-
 asia-17399847.RetrievedMay 21 2016.
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 missiles, which could potentially be configured as satellite launch-
 ers or missiles.

 Following the first nuclear test in 2006, North Korea test-fired a

 Taepodong-2 missile which was allegedly able to reach targets many

 thousands of miles away from its launch pad. North Korea also fired

 rockets for testing with related technology in both 2009 and 2012.

 But, all three launches ended in failure. However, having followed

 its previous failed launch attempts, on 12 December 2012, North

 Korea appeared to make a successful launch of a three-stage rocket

 using the same Unha technology. The launch was condemned by
 several nations because it was test for intercontinental ballistic mis-

 sile not for satellite-carried rocket.12 In June 2014, a North Korean

 propaganda film briefly showed what some experts said might

 be a newly developed cruise missile, believed to be similar to the

 Russian KH-35 anti-ship missile. It is unclear whether North Korea

 previously owned any cruise missiles.13

 In February 2016, North Korea claimed it had successfully

 launched a satellite into orbit, and pledged to launch more. The

 North said it successfully launched the "Kwangmyongsong-4
 satellite", a more advanced model than it launched in Dec 2012.14 It

 is not yet clear whether the launch was indeed a success. But, while

 some North Korean pronouncements have been treated with skep-

 ticism and ridicule, analysts are treating the unusual pace of North

 Korean rocket and nuclear testing in early 2016 quite seriously. It

 was initially claimed that the satellite was tumbling in orbit and

 that no signals had yet been detected being transmitted from it.15

 12 For more information, visit https://en.wikipedia.org/wiki/Kwangmy%C5%8Fngs%C5%
 8Fng-3_Unit_2. Retrieved April 30 2016.

 13 "2014 North Korea missile tests" at https://en.wikipedia.org/wiki/2014_North_Korean_

 missile_tests.Retrieved April 23 2016.

 14 "Kwangmyöngsöng-4" athttps://en.wikipedia.org/wiki/Kwangmy%C5%8Fngs%C5%8Fng-4.

 Retrieved April 102016.

 15 Andrea Shalal; David Brunnstrom (10 February 2016), "North Korea satellite in stable orbit
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 However, it was later reported the tumbling had been brought under

 control and the orbit stabilized. The satellite was estimated to be

 almost twice as large as Kwangmyongsong-3 and to be 200kg in

 mass. North Korea registered the satellite with the United Nations

 Office for Outer Space Affairs on May 9.

 North Korea has also continued to focus on the development

 of submarine-launched ballistic missiles. On 9 May 2015, North

 Korea's state run television reported that it successfully tested a sub-

 marine launched ballistic missile without providing much details

 such as place of test, time of test, as well as technical details such

 as the missile name and its range. The information it provided is a

 pictures and videos showing that Kim Jong Un was watching the
 test with a missile fired from a submarine with the name Bukkeuk-

 seong-1 or Polaris-1 inscribed on the missile body. It was assumed

 that the missile was fired from an underwater barge rather than a

 submarine, and that it flew only 100 meters above the water.

 In late November 2015, a second test of the KN-11 was conducted,

 which also apparently failed. Reportedly, the missile was fired from

 a Sinpo-class submarine and did not successfully eject, resulting

 in damage to the conning tower of the submarine. A subsequent

 ejection test in the same month seemed successful, but it exploded

 upon ignition after ejection from launch pad. On 23 April 2016, it
 conducted another round of Submarine-Launched Ballistic Missile

 (SLBM) test.16 The test was reported to be a success in achieving

 cold launch technology and able to ignite the rocket engine only

 after the missile was ejected from a submarine to a certain height.

 However, the missile flew only for a few minutes and estimated

 range it travelled was about 30km that is well short of expected

 300km range as the minimum SLBM range. But, the KN-11 should be

 but not seentransmitting: U.S. sources /'Reuters. Retrieved 10 April 2016.

 16 John Shilling, "A New Submarine-Launched Ballistic Missile for North Korea,"3S NORTH,

 April 25, 2016, http://38north.Org/2016/04/jschilling042516/.Retrieved 12 May 2016.
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 taken as the first sign of a North Korean sea-based nuclear deterrent,

 which complicates the U.S. and South Korean ability to preemptively

 destroy the country's nuclear capabilities by threatening a second
 strike.

 In a continuous string of nuclear and missile tests, North Korea has

 attempted to launch Musudan missiles, intermediate-range ballistic

 missiles (IRBM), from April through May. It tried four times to display

 its military muscle, and the last one is done 31 May 2016. But,

 Pyongyang has never successfully launched one of the IRBM. With

 an estimated range of between 2,500km and 4,000km, the Musudan

 is theoretically capable of reaching any places in both South Korea

 and Japan, and possibly military bases on the U.S. Pacific territory of

 Guam. North Korea is believed to have deployed about 50 missiles

 of the type across the nation in the last decade.

 ASSESSING NORTH KOREAN NUCLEAR

 CAPABILITIES

 In order to know how capable the North Korea's nuclear weapons

 are, we need to know answers to the following three questions as

 raised by Jeffrey Lewis: Can North Korea make a nuclear weapon

 small enough?; Can North Korea's compact nuclear weapon survive

 the shock, vibration and temperature change associated with ballistic

 missile flight?; Can North Korea construct a reentry vehicle (RV)

 that can survive the extreme heat of reentry, a problem that gets

 worse with range?17

 There are two primary ways modern militaries deliver strategic

 nuclear weapons. One is to drop a bomb from a plane, as in Hiroshima

 17 Jeffrey Lewis, "North Korea's Nuclear Weapons: The Great Miniaturization Debate", 38
 NORTH, 05 February2015. For detailed analysis, refer to http://38north.org/2015/02/
 jlewis020515/. Retrieved 10 April 2016.
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 or Nagasaki. The other one is to fire a long-range missile from a

 submarine or a ground-based silo. In order to make the latter work,

 a much smaller nuclear device than the former is need. Otherwise,

 the latter will not fit into a warhead. This is why miniaturization is

 so important to North Korea. Without that miniaturizing capability,

 the long-range missiles the North Korea has been testing thus far

 are just really expensive conventional weapons.

 North Korea's regime is well-known for making outrageous and

 often false claims. But, its latest claim seems at least plausible that it

 had successfully miniaturized a nuclear weapon in a way its nuclear

 weapons can fit on the top a warhead. North Korea's state media

 released some photos showing off a metal sphere, one of three parts

 related to a warhead. The metal sphere is core element containing

 the fissile material, and the other two are a heat shield and a fuel-

 filled cylinder. The metal sphere appears to indeed resemble a

 warhead, and ten years and four tests seem to suggest it is at least

 within the realm of possibility that the country could have achieved
 miniaturization.

 As pointed out Jeffrey Lewis in a very affirmative way, if we

 consider the ten years the North has devoted to and four rounds of

 nuclear tests it has conducted in developing miniaturization tech-

 nology and building miniaturized device since 2006, and when

 asked about the plausibility of its nuclear miniaturization, "yeah,

 probably rather than yeah, maybe" as an answer is more compelling.

 Miniaturization of nuclear weapons is matter of mass and com-

 pactness of nuclear device. Materials used in the tests for developing

 miniaturization are conventional explosives to trigger the nuclear

 device. As always stated by U.S. intelligence community, and as ev-

 idenced by nuclear tests done by many countries, a country could

 skip right toward building much smaller devices on the order of

 1,000 kg, although such weapons would be unreliable without nuclear

 94
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 testing.18 When North Korea's first test in 2006 produced a very

 disappointing yield, many experts took the small yield to mean that

 North Korea had tried to skip directly to a compact device, resulting

 in a failure. But, since then, North Korea has conducted three more

 nuclear tests that produced far higher yields with number of test in-

 creasing. Following the test in 2013, the North Koreans announced

 they had "miniaturized" their nuclear devices.

 Many countries have moved quickly to develop relatively smaller

 nuclear devices. The Chinese provided a uranium-based design to

 Pakistan that was 500kg and 90cm in diameter, which the Pakistanis

 miniaturized and passed on to Libya. Such a warhead is certainly

 small enough to arm a Nodong and might just fit on a notional

 the North's inter-continental ballistic missile. But, right now, it

 is impossible to say for sure whether North Korea was telling the

 truth, and it is still hot debate going on in both academic and policy

 circles. Nevertheless, the ten years and four tests seem to bring the

 miniaturizing capability much closer. Based on experiences of U.S.

 and other countries, Jeffrey Lewis estimated that, after the first

 three tests, the North Koreans could have a nuclear weapons design

 somewhere in the Mark 12 to March 7 range 450-750kg in mass
 with a diameter between 60 and 90cm.19

 Next question, more interesting, is about whether North's compact

 nuclear weapon can survive shock, vibration and temperature

 change caused by ballistic missile flight. As mentioned above, it

 couldn't be better to design and have a much smaller nuclear weapon

 using state-of-arts electronics and other related technologies, but

 the design of nuclear weapon must be rugged enough to survive the

 shock, vibration and temperature extremes while it is taking a ride on

 a ballistic missile. No matter how compact the miniaturized nuclear

 18 Ibid.

 19 Ibid.
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 weapons are, they have to prove successful and reliable during the

 actual flight. It is very hard to determine or to demonstrate the capa-

 bility short of testing on the tip of flying missiles. This is a question

 of missile design, not of miniaturization. North Korea needs to accom-

 plish both in order to test, and thus prove, that it has miniaturized
 a device.

 This was a real problem for the Chinese in the 1960s, too. The

 Chinese developed a missile-delivered warhead for their DF-2 ballistic

 missile. It was the same design that China provided to Pakistan.

 China originally planned and conducted tests for knowing ruggedness

 its miniaturized nuclear weapons in simulated environments. But,

 as a result, China found that it was really hard to simulate the extreme

 conditions of flight.

 After a fair amount of back-and-forth between the weaponeers

 and the central leadership, Zhou Enlai authorized a very unusual live

 test of a real nuclear weapon on a real ballistic missile. China fired

 a nuclear-armed DF-2 in October 1966. It worked.20 The Chinese

 weren't alone. There was the same debate in the United States a few

 years before the Chinese real tests. Like China, U.S. also settled for

 a one-òff demonstration called Operation Frigate Bird, in which its

 submarine fired a nuclear-armed Polaris missile at a nuclear test site

 in the South Pacific. It worked too, although it later turned out that

 the warhead in question was judged unreliable.

 Currently, how much confidence do we place on North Korea's

 ability to manufacture a reliable miniaturized nuclear weapon? And

 also does the North Korea itself lack confidence in its warheads?

 What if, like Operation Frigate Bird, the unreliable weapon just

 happens to work when it's fired? These are questions regarding

 reliability, confidence and deterrence. But, as stated by Jeffrey Lewis,

 addressing questions like these does not seem to help to assess the

 20 Ibid.
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 North Korea's nuclear capabilities. The only thing of primary im-

 portance is that the nature of security is to be prepared against the

 worst cases.

 Final question is whether North Korea's nuclear warhead has a

 working reentry vehicle. Intercontinental ballistic missiles work by

 exiting earth's atmosphere. For inter-continental ballistic missile

 (ICBM) to work, it needs to be able to survive the heat created by

 reentry. Otherwise, it will either be thrown way off target or burn

 up entirely.

 No matter how rugged one makes a nuclear warhead, it has to be

 packaged in a reentry vehicle that can survive the heat created as it

 reenters the earth's atmosphere. It is a significant challenge for an

 ICBM, where reentry speeds can reach 7 km/s. China, for example,

 struggled in the 1970s with developing a reentry vehicle for the

 DF-5 ICBM that could handle such temperatures. It was really difficult

 technically for China's defense industries. But, ultimately, China

 solved that problem. In fact, it is quite plausible for a single state to

 develop an ICBM, but not easy to put a passable reentry vehicle on

 top of it.

 North Korea has displayed two types of warhead during the

 parades. One is the so-called "triconic" reentry vehicles that are

 sort of a compromise between blunt reentry bodies and the slender

 cones that arm missiles in the US and other advanced nuclear powers.

 A triconic reentry body must deal with heat through ablation. In

 other words, the reentry body must be made of material that burns

 off, taking the heat with it.21

 The other one is a blunt reentry body that would be inaccurate,

 very heavy and potentially vulnerable to theater missile defense

 systems, but it would still survive reentry The blunt one, latest version,

 21 John Schilling, Jeffrey Lewis and David Schmerler, "A New ICBM for North Korea?"
 athttp://38north.org/wp-content/uploads/2015/12/38-North_ICBM-Reportl22215.
 pdf. Retrieved 12 May 2016.

 NORTH KOREA'S NUCLEAR THREATS AND COUNTER-STRATEGIES 97

This content downloaded from 198.91.37.2 on Thu, 02 May 2019 04:12:19 UTC
All use subject to https://about.jstor.org/terms



 H
 Z
 m
 <_
 O
 c
 73
 Z
 >
 r

 0
 ti

 m
 >
 (A
 H

 >
 (ff

 >
 Z

 >
 il

 S
 1

 is about a meter and a half shorter and much less pointy than the

 triconic one. The previous triconic warhead was a compromise

 between simplicity and performance, and would still be fast and

 accurate enough to reach a small and well-defended target.22 The

 new RV, a blunt one, reduces the concentrated heat loads, allowing

 for a very simple and robust design. It's probably lighter as well.

 But, it also means the missile will be much less accurate, and much

 slower at the end of its flight.

 Blunt RVs were too inaccurate to be of military use even when

 equipped with large thermonuclear warheads. Perhaps more

 importantly, they are slow enough to be engaged by ordinary surface-

 to-air missiles as they descend toward their targets. If North Korea

 is planning on fielding such warheads, they are playing it very safe

 technologically, but they are limiting themselves to a system that

 can be used only against large, undefended targets.

 Currently, it is not entirely clear which type of RVs North Korea

 is fielding. But, considering large body of open source information,

 better computer simulation capabilities, advanced new materials, a

 little help from its friend countries, and maybe a little confidence,

 the flight of North Korea's reentry body is not likely to fail. But, the

 reentry body is more likely to just wildly miss the intended target.

 The RV may land in San Jose when it was aimed at San Francisco.

 That is a problem, but Kim Jong-Un might be happy with the results.

 REASONS THE NORTH KOREA'S NUCLEAR

 WEAPONS MATTER

 Whenever the North Korea claims to have nuclear bombs, some

 like to think that it is bluffing and others like to think that it is

 22 Ibid.
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 issuing real threats. But, we have to pay attention to either way

 because we should be prepared for the worst case even while we

 can hope for the best case. That's why we need to be concerned
 about Korea's nuclear arsenal now and in the future due to the follow-

 ing reasons.23

 Firstly, an immediate danger to be caused by the North Korea's

 nukes is that it could use nuclear weapons against its neighbors

 such as South Korea and Japan. Right now, its attack with nuclear

 weapons on the continental United States is not likely because its

 missiles cannot fly far enough carrying a heavy nuclear warhead.

 But, it is expected that the North Korea will make progress in its

 nuclear capabilities as times go by.

 As a response to the potential threat, Secretary Hagel made an

 announcement that the U.S. plans to position interceptors in Alaska

 and possibly on the west coast to shoot down North Korean missiles

 is important.24 Anyway, most experts believe that if there is a war

 on the peninsula, Pyongyang could probably put nuclear warheads

 on shorter-range missiles and attack major population centers. A

 North Korean nuclear bomb dropped on Seoul or Tokyo would

 inflict enormous devastation, killing or injuring an estimated two

 million people in each city, not tö mention radioactivity that would

 last for decades. Pyongyang's ability to inflict horrendous damage is

 only going to grow if it builds new and more powerful bombs.

 Secondly, there still exists a potential for the North Korea to export

 its nuclear weapons. The North has already tried to help Syria build

 a nuclear reactor that could produce materials for nuclear weapons.

 Luckily, that reactor was destroyed by Israeli warplanes in 2006. But

 if Pyongyang's inventory of nuclear bombs grows, its technological

 23 Joel S. Wit and Jenny Town, "7 Reasons to worry about North Korea's Weapons/' The
 Atlantic, 16 April 2013.Formore detailed analysis, look at following website address;
 http://www.theatlantic.com/international/archive/2013/04/7-reasons-to-worry-about-
 north-koreas-weapons/27502/.Retrieved 26 May 2016.

 24 Ibid.
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 base expands, and its need for hard currency to help cope with inter-

 national sanctions increases, the North will have a larger inventory

 of merchandise, plus the incentive to look for overseas buyers. It's

 worth noting that some exports can be done just with the push

 of a button. That's all it takes to transfer a bomb design in today's
 connected world.

 Even if we detect transfers, because Pyongyang's own nuclear

 security blanket may grow, the international community will be

 less able to stop exports. While some argue that the U.S. should

 simply attack North Korea if it is caught sending nuclear bombs

 or technology to U.S. enemies, launching military strikes against

 a North Korea that has a bristling arsenal of weapons and is not

 afraid to threaten or even use them would be extremely risky.

 Thirdly, North Korea's nuclear bombs can make strains grow on

 the U.S. nuclear umbrella provided to its allies.America's alliances

 with South Korea and Japan are designed to protect them from attack.

 That includes not just stationing U.S. troops in those countries but

 also willingness to threaten and even use nuclear weapons in their

 defense against other nuclear-armed countries. While some experts

 question how effective the "nuclear umbrella" has been, South Korea

 and Japan see it as vital.

 It stands to reason that if the threat from North Korea's nuclear

 arsenal increases, the stress on the U.S. umbrella will also grow, re-

 quiring constant reassurance for its allies. But, in fact, the U.S. has

 sent B-2 and B-52 bombers able to carry nuclear weapons to South

 Korea during crises to calm its ally's growing security concerns while

 telegraphing a warning to the North. Such an approach apparently

 has been effective so far. Nevertheless, Washington's moment of

 truth may come if North Korea develops nuclear-armed missiles
 able to reach the United States and South Koreans ask themselves

 whether the U.S. will risk sacrificing Los Angeles to protect Seoul.

 Fourthly, there still exists a possibility that war can break out

 in the Korean peninsula by miscalculation. Pyongyang may believe

 100
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 that its nuclear arsenal gives it more freedom to conduct limited

 military provocations such as the 2010 sinking of a South Korean

 ship and artillery attack on the South 's Yeonpyeong Island without

 reprisal. That was true then although Washington seemed to re-

 strain the South from launching a serious military response to those

 actions for fear of triggering a second Korean war.

 However, now the South Korea is working with the U.S. on a

 new proactive strategy. This means launching preventive attacks if

 intelligence indicates that the North is preparing for a limited strike.

 It also means responding militarily to provocations like those in

 2010. In either case, the dynamics set in motion could trigger an all-

 out war. North Korea will be more likely to go for broke rather than

 to roll over and play dead when South Korea mistakenly identifies

 North Korean preparations for a strike against the South, because

 not responding after all would show a fatal weakness.

 Fifthly, fault line that has been existed between U.S. and China

 can be further aggravated by the increasing North Korea's nukes.

 Every time North Korea does something wrong, there is an inevi-

 table outcry that China should solve this problem for us. The logic

 is, as the North's closest political and economic ally, Beijing has

 more influence with Pyongyang than anyone else. China, however,

 is right in claiming that its influence is limited, not only because

 the North Koreans are adept at resisting pressure from all comers,

 but also because Beijing has its own national interests. China's top

 priority has been to avoid instability on its borders, not to denu-

 clearize the North Korea that is the U.S prime objective. China has

 been making sure that North Korea stays solvent in order to avoid

 collapse and the emergence of a unified Korea aligned with the U.S.

 on its doorstep.

 Now, China joins international sanctions placed on the North

 Korea. But, if Pyongyang's arsenal continues to grow and China

 does not join in further efforts to stop it, fault line already appearing

 between Beijing and Washington on the North Korea's nuclear issue
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 will get more worsening even other whole raft of issues in Asia and

 elsewhere. The split between the two will deepen, as will the divide

 between China and South Korea and Japan, who remain the target

 of threats by Pyongyang. That will create more tensions in a vital

 region already beset by a host of other problems.

 Sixthly, an international regime intended to stop the spread of

 nuclear weapons will be broken down with the nuclear programs

 North Korea pursues. North Korea's nuclear program has been

 regarded as a setback for efforts to stop the spread of these weapons,

 and it has also been regarded as a trigger that can be led to far

 worse developments.

 In South Korea, where an official discussion of building nuclear

 weapons on government level is unheard, public opinion polls show

 two-thirds of Korean citizens now support the idea. They insist

 nuclear-armed country using an analogy of having a nuclear North

 Korea is like facing a person holding a gun with their bare hands.

 Of course, the downsides would be serious. A nuclear-armed South

 Korea would not only suffer from the economic blowback from its

 trading partners but its building of nuclear weapons might convince

 Japan, which has not always been on the best of terms with the

 South, to follow suit. That in turn, would create further tensions

 with Japan's rival, China.

 At the end of the day, faced with a bullying, nuclear-armed

 Pyongyang, whose ultimate objective is reunification of the Korean

 peninsula on its terms, Seoul may have no choice but to rely on its

 own nuclear umbrella. Where the nuclear dominos fall will depend

 on Washington's ability to cope with the dangers posed by a nuclear

 North and to shield its ally

 Lastly, there still exists a possibility that instability of the North

 Korea can lead to a nuclear coup, nuclear civil war, and bombs'

 leaking beyond the North's borders. Experts have been predicting

 for decades that North Korea would collapse just like the Soviet

 Union even though they have been proven wrong simultaneously

 102
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 to these days. But, instability today remains possible. North Korea

 could experience convulsions, perhaps because the military is fed

 up with the young leader pursuing policies contrary to its interest,

 and because new food shortages could lead to unrest and the un-

 raveling of the government or factional fighting between those

 supporting reform and others who want to maintain the status

 quo could break out. And when North Korea becomes unstable,

 the odds are that nuclear bombs may simply disappear, or may be

 smuggled abroad and sold to the highest bidder.

 UNDERSTANDING NORTH KOREAN NUCLEAR

 MOTIVATIONS

 The three theoretical models offered by Scott Sagan may be of great

 help in capturing motivation and explanations for North Korea's

 nuclear acquisition programs.25 First model is realist security model.

 According to this model, states make decisions on nuclear-weapons

 acquisition on the basis of whether it increases state security against

 foreign threats, especially nuclear threats.From this perspective,

 the principal motivations for North Korea's acquisition of nuclear

 weapons are the security of the state and survival of the regime.

 North Korea's security concerns focus on the United States which

 the North believes threatens its survival both directly and indirectly

 with the support of the South Korea. In the eyes of North Korea,

 potential U.S. attack for various reasons with either conventional or

 nuclear weapons is viewed as obstruct to the reunification of Korea

 25 Scott D. Sagan, "Why Do States Build Nuclear Weapons?: Three Models in Search of
 a Bomb." Internationa/Security 21.3 (1996): 54-86. In this article, Scott Sagan offers a
 useful typology of conceptual categories tocapture a fuller range of motivations and
 explanations for nuclear acquisition programs: state security, domesticpolitics, and
 ideational attractions.
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 on Pyongyang's terms.26

 In this outlook, North Korea's nuclear weapons option is viewed

 just as a means to rectify its growing conventional inferiority to the

 U.S. and South Korean forces aligned against it. The North Koreans'

 belief that its nuclear weapons can deter any solely U.S. preemptive

 action can also be valid in this security model. It can be further
 inferred from this model that North Korea would trade its nuclear

 weapons away for a package that includes reliable U.S. security assur-

 ances which would probably necessitate a broader regional security

 accord formally ending the state of war on the Korean peninsula.

 According to the model, impetus for North Korea to develop

 nuclear capabilities was also caused by the weakening military ties
 with the former Soviet Union and China in the 1990s. Prior to the

 collapse of the Soviet Union and the Chinese economic reform era,

 North Korea enjoyed nuclear umbrellas from these neighboring

 states. The defense pact with the Soviet Union and the 1961 Sino-

 Korean Treaty on Friendship, Cooperation, and Mutual Assistance

 both stipulated that any armed attack afflicting either party would

 compel the other contracting party to provide extended military and

 other assistance by all means at its disposal.27 However, the collapse

 of the Soviet Union, the integration of China and later Russia into

 the global economy no longer guaranteed these security commit-

 ments. In a self-help international system, the defection of two im-

 portant allies compelled North Korea to increase their own military

 capabilities to compensate for its former military dependency on the

 Soviet Union and China.28 The lack of a credible nuclear deterrent

 26 Wade L. Huntley, "Bucks for the Bang: North Korea's Nuclear Program and Northeast
 Asian Military Spending/7 May 2010. http://fpif.org/north_koreas_nuclear_program/.
 Retrieved 20 May 2016.

 27JiYewon, "Three paradigms of North Korea's nuclear ambitions /'Journal of Political
 Inquiry 2(2009), http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.571.8536&re
 p=repl&type=pdf.Retrievedl May2016.

 28 Ibid.
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 extended by the Soviet Union and China created a lapse in deter-

 rent capabilities, leading North Korea to develop its own.

 Nevertheless, this model also reveals a limitation. Most notably,

 it fails to explain the initial stages of nuclear weapon development

 under Kim Il-Sung, whereas it provides powerful explanatory power

 for later efforts under the dictatorships of Kim Jong-Il and Kim

 Jong-Un. North Korea undeniably intensified its efforts to develop a

 nuclear weapons program in the 1960s under the command of Kim

 Il-Sung.29 However, during that time, Soviet intelligence assessments

 confirmed that the U.S. did not intend to wage another Korean War

 nor increase tension in the region. Although the security model

 predicts that countries will pursue capabilities to counter a threat,

 the U.S. was perceived to be the least threatening during the initial

 stages of nuclear development.30 The fact that North Korea enjoyed

 two nuclear umbrellas under the Soviet Union and China at a time

 when the U.S. revealed an unwillingness to wage a preemptive nuclear

 attack exposes an inconsistency between the security model and

 reality.

 Second model is the domestic model. In this model, states make

 decisions on the acquisition of nuclear weapons on the basis of

 parochial domestic and bureaucratic interests. An examination of the

 fundamental domestic structure of North Korea largely coincides

 with the predictions of the domestic model. The ultimate goal of

 developing a nuclear weapons program is to keep its political

 regime in power, not to assure the security of the North Korean

 state. Domestic politics of regime survival emerges as the significant

 variable in explaining the underlying cause for the acquisition of

 nuclear weapons. Domestic philosophies such as the military-first

 policy, the fundamental principle of self-reliance, the subsumed

 29 Ibid.

 30 Ibid.
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 role of international trade, and nuclear weapons as a source of hard

 currency can be of help in explaining North Korea's nuclear ambitions.

 North Korea certainly has domestic factions. There are three

 sets of institutions that control the real power in the country. Those

 are party, the military and the security services. While Kim Jong-

 un appears to have not yet fully consolidated his power in any of

 them, he has purged the most officials in the military to gain him

 support there. This is also a legacy issue for the credibility of what

 Georgetown University professor David Maxwell calls the Kim

 Family Regime (KFR). As stated above, Kim Il-sung started the nuclear

 program, his son Kim Jong-il continued it, and now the third in

 line, Kim Jong-un, has brought it to its most threatening status ever.

 Thus, the nuclear program, and the platforms that carry it, are a source

 of power credibility for the KFR and ultimately for the success of

 the power institutions that support and protect the regime.

 But there are more behind North Korean motivations than

 simply internal power credibility, regime legacy or even deterring

 outside attacks on the North Korea. The fundamental principle

 of self-reliance and self-sufficiency, referred to as "juche", also reflects

 the objective of the dictator to maintain his legitimacy and monolithic

 power through the possession of nuclear weapons. The governing

 principle of juche is characterized by four aspects of independence

 in thought, politics and diplomacy, economics, and defense.31

 Accordingly, North Korea is identified as economically collectivism

 ethnically racist, diplomatically isolationist, and culturally nationalist,

 which justifies the dictator's complete control over all aspects of the

 state.32 North Korea still envisions a Utopian state where the need

 to depend economically or militarily on other states is unnecessary

 and undesirable to preserve the sovereignty of the state. Given

 31 Ibid.

 32 Ibid.
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 this national priority of self-sufficiency, the acquisition of nuclear

 weapons is perceived as inevitable to achieve the realization of this

 fundamental governing principle. North Korea's nuclear weapons

 program is the ultimate expression of juche in national security.

 Thus, the interests of the Kim Jong-En's current governing regime

 are inevitably concentrated on the nuclear weapons program to assure

 the survival of his regime.

 Kim Jong-Un right now seeks sources of hard currency without

 substantially changing the fundamental structure of economy. The

 underlying principle of juche coupled with the need to prevent the

 economic dissolution of the ruling groups generated strong incen-

 tives to engage in illicit activity. Transferring nuclear technology

 or materials to other states emerged as an attractive nontraditional

 source of hard currency, which in turn encouraged the continuing

 development of the nuclear weapons program. In April 2005, U.S.
 officials estimated North Korea's total income from illicit activities

 at 500 million dollars, which accounts for thirty five to forty percent

 of the revenue of legitimate exports.33 This illicit activity, including

 transfers of nuclear technology to clients such as Egypt, Iran, Syria,

 or Yemen, will be vital to maintaining the power of Kim Jong-

 Un. The threat of economic collapse only adds to the motivation to

 develop and maintain nuclear weapons as an additional means of
 income.

 The explanation of the domestic politics model, which takes

 into consideration the parochial interests of domestic actors as the

 primary cause of the nuclear acquisition, does not adequately

 account for the nuclear behavior of North Korea during the 1990s.

 North Korea's decision to sign the Agreed Framework on October

 21, 1994, is considered an anomaly in the framework of

 the domestic politics model. Despite the dire circumstances

 33 Sheena Chestnut, "Illicit Activity and Proliferation: North Korean Smuggling Networks/'

 International Security 32, no. 1 (Summer 2007), p. 92.
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 characterized by the severe food shortages, natural disasters, eco-

 nomic collapse, and increased concentration of power in the military,

 North Korea agreed to halt its nuclear weapons program in 1994.

 This bilateral agreement between North Korea and the U.S. called

 for North Korea to freeze reactors in Yongbyon, allow inspections

 by the International Atomic Energy Agency (IAEA), and remain a

 party to the Nuclear Non-proliferation Treaty (NPT). The Agreed

 Framework demonstrated North Korea's willingness to suspend its

 nuclear weapons program and thus abandon the most profitable

 source of revenue supporting the ruling groups and Kim Jong-Il

 himself. This reversal of nuclear behavior of North Korea, despite

 severe domestic pressure, does not follow the logic of the domestic

 politics model.

 The third and last model is the norms model. According to this

 model, states make decisions on nuclear weapons acquisition on

 the basis of evoking important symbols of the state's modernity and

 identity. The norms model takes into consideration the identity of

 the state, symbolic functions of nuclear weapons, and prevailing

 shared norms in the international community as the primary units

 of analysis in explaining the choice to develop a nuclear weapons

 program. It shares a commonality with the domestic politics model

 in that both have received little attention in explaining a state's

 nuclear behavior. The major assumption of the norms model main-

 tains that states are motivated to acquire nuclear capabilities when

 they perceive it as symbol of prestige and modernity, thus being
 able to enhance a state's status.

 To the contrary, the formation of norms within the international

 regimes provides a counter rationale to acquiring nuclear capabilities.

 Sagan maintains that shared norms and beliefs determine legitimate

 and appropriate actions in international relations. Codified norms in

 the international regimes, such as the NPT, constrain state behavior by

 discouraging actions against the shared values of the international

 community. Defecting states are highly condemned at the international

 108
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 level and subsequently perceived as illegitimate.

 In fact, there is a prevailing view in international relations that

 the norms model provides the least explanatory power in comparison

 to the security model and domestic politics model. Nonetheless,

 it is undeniable that this model offers another theoretical analysis

 in examining state behavior. In accordance with the norms model,

 it is possible to argue that the symbolic functions of nuclear weapons

 partly serve as the cause of the development of nuclear weapons

 program in North Korea. On April 24, 2006, North Korea officially

 stated that the development of nuclear weapons is a great achieve-

 ment that matchlessly glorifies the country's dignity and the nation's

 pride. Accordingly, the acquisition of nuclear capabilities contributes

 to shaping the positive perception of this regime's identity, gener-

 ating intense feelings of nationalism and pride particularly when

 regime survival is threatened. The symbolic functions of nuclear

 weapons that create a modernized national identity both within

 and beyond its territory undergird the legitimacy and coercive power

 of the dictatorship.

 The norms model also reveals severe limitations in explaining

 the North Korea's decision to develop nuclear weapons. Overall, the

 North Korean case does not conform to the constructivist perspective

 that emphasizes norms as a significant factor shaping state behavior.

 The argument that North Korea developed its nuclear weapons pro-

 gram to assert prestige and modernity is in conflict with another

 argument that the shared norms against nuclear weapons at the

 international level stigmatizes any regime that attempts to acquire

 nuclear capabilities. Since the initial nuclear bombings of Hiroshima

 and Nagasaki in Japan by the U.S. in 1945, the normative stigma

 against nuclear use has been commonly accepted by the interna-

 tional community.34

 34 J i Ye won, op.cit.
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 According to the norms model, compliance with the shared

 nuclear norms reinforces the identity of states and their status as

 legitimate members of the international community. However, these

 shared global norms and codified treaties against the acquisition

 of nuclear weapons could not ultimately constrain the behavior of

 North Korea. Consequently, North Korea's nuclear weapons pro-

 gram invited various sanctions by the U.N. and severe criticism

 at the international level, stigmatizing the identity of North Korea

 as a rogue state or axis of evil. While the norms model may have

 predicted such stigmatization, it failed to predict that North Korea

 would still choose nuclear armament. The nuclear taboo of the

 norms model appears to lack sufficient explanatory power in this
 case.

 Overall, the three models are ideal types, meaning that any given

 state's decision making can involve elements of each model to varying

 degrees. None of the models tells the real story about the motiva-

 tions underlying the North Korea's acquisition of nuclear weapons.

 Moreover, the relative weighting of the factors flowing from each

 model is found to vary over time in the country. Nevertheless, in the

 case of North Korea, the three motivational models seems to be very

 useful in that they could expand analysis of the scant information

 available and elucidate the complex forces likely intermingling to

 produce North Korean behavior over time.

 COUNTER-STRATEGIES AGAINST THE NORTH

 KOREA'S NUCLEAR THREATS

 Tailored deterrence strategy

 In its 2006 Quadrennial Defense Review (QDR) Report , the Bush

 administration set forth a vision for tailored deterrence, continuing
 a shift from a one-size-fits-all notion of deterrence toward more

 110
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 adaptable approaches suitable for advanced military competitors,

 regional weapons of mass destruction states, as well as non-state

 terrorist networks, while assuring allies and dissuading potential

 competitors.35 Deterrence aims to prevent a hostile action such as

 aggression or weapons of mass destruction (WMD) use by ensuring

 that, in the mind of a potential adversary, the risks of action out-

 weigh the benefits, while taking into account the consequences of

 inaction. Having said that, there is nothing immutable about how

 the concept should be applied in the face of an evolving security
 environment.

 Elaine Bunn proposes three facets of the tailored deterrence for

 comprehending fully and applying the deterrence concept to current

 security situation effectively.36 First one is to tailor to specific actors

 and specific situations. The tailored deterrence emphasizes the need

 to understand each potential adversary's decision calculus among

 different deterrees. That is why it is said to be context specific and

 culturally sensitive. Second one is to tailor capabilities. This type

 of deterrence draws attention to the need for clarity regarding what

 kinds of capabilities, be they either broadly or narrowly defined,

 would be needed for implementation. It has also tendency to lead to

 potentially large programmatic and resource implications due to the

 need for new or modified weapons and platforms. The precise capa-

 bilities for any particular adversary and scenario would be tailored

 by choosing a particular mix among all those available. Third one

 is to tailor communications. Intent of communication in this type

 of deterrence is of great importance because the kind of message

 deterrer wants to send using either words or actions can contribute to

 35 Department of Defense, Quadrennial Defense Review{Q.DR) Report (Washington,
 DC: Department of Defense, February 6, 006), p 2. Additional discussion of tailored
 deterrence in the 2006 QDR can be found on pages 4, 27, and 50-51.

 36 M. Elaine Bunn, "Can Deterrence Be Tailored?" in Strategic Forum, No. 225 (Washington,

 D.C.: Institute forNational Strategic Studies, National Defense University), January 2007,
 pp. 1-2.
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 efforts to deter specific actors in both peacetime and crisis situations.

 The strategic realities of Korean peninsula have been becoming

 more fluid or multi-faceted with multiple threat dimensions. North

 Korea's nuclear weapons test and missile tests, the August 2015

 DMZ landmine incident, 2014 cyber-attacks against Sony Pictures

 Entertainment, the 2010 Cheonan's sinking and artillery shelling

 of the Yeonpyeong Island, and etc. are only the latest illumination

 of how security environment changes dramatically in Korea pen-

 insula. Due to the changing security situation, defense planners in

 the ROK-U.S. Alliance have been rethinking existing strategies for

 responding to various levels of threats North Korea poses.

 During the 1993-1994 first nuclear crisis, the Clinton Adminis-

 tration considered preemptive air strikes on North Korea's nuclear

 facilities and ballistic missile sites. The US planned to launch cruise

 missiles and send F-117 stealth fighters to destroy the plutonium

 reactor site at Yongbyon, and deny Pyongyang the capability to

 procure nuclear weapons. At that time, six F-117s were deployed by

 the US Air Force at the Kunsan Air Base. The plans, however, were

 eventually rejected given retaliatory risks and escalation pressures
 that could lead to an all-out war.37

 In 2006, renewed calls emerged in the US for a surgical strike

 on North Korea and its ballistic missiles and associated facilities,

 particularly in the wake of an imminent ballistic missile launch of

 the long-range Taepodong 2 missile. By then, however, North Korea

 had reached nuclear weapons capability. Since then, U.S.-ROK de-

 fense planners have been searching for a new defense strategy with

 relevant operational concepts, which would allow greater flexibility,

 adaptability, and autonomy under conditions of strategic uncertainty

 In March 2011, South Korea's Ministry of Defense announced a

 new force modernization plan titled "Defense Reform 307" which

 37 Michael Raska, "Tailored Deterrence: Influencing North Korean Decision-Making-
 Analysis, "Ei/ras/a Review, A Journal of Analysis and News, p. 4.
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 introduced the concept of "Proactive Deterrence" as a response to

 North Korean asymmetric attacks such as the sinking of the ROK

 Navy ship Cheon An and artillery attack on the Yeonpyeong-do

 Island. In similar future crises, the ROK promised that it would no

 longer rely on passive deterrent, but would immediately retaliate by

 using prompt, focused, and proportional retaliation.

 At the operational level, the proactive deterrence has been em-

 bedded into the "2013 Combined Counter-Provocation Plan (CCP)"

 that provides a series of options for a joint response, principally

 under South Korea's lead with the assistance of U.S. forces, to future

 North Korean provocations the levels of which are short of all-out
 war.

 At the same time, ROK-U.S. officials have been rethinking strategic

 deterrence against North Korea's WMD programs. In 2013, they

 signed the bilateral "Tailored Deterrence Strategy" that establishes

 a strategic alliance framework for tailoring deterrence against key

 North Korean nuclear threat scenarios across armistice and wartime,

 and strengthens the integration of alliance capabilities to maximize

 their deterrent effects. While details of the strategy remain classified,

 Gen. Curtis M. Scaparrotti, Commander of the U.S. Forces Korea,

 noted that the strategy would focus on options that raise the cost

 of North Korean WMD or ballistic missile use, deny the benefits

 of their use, and encourage restraint from using WMD or ballistic

 missiles. The strategy provides bilaterally agreed upon concepts and

 principles for deterring North Korean WMD use and countering
 North Korean coercion.

 The tailored deterrence strategy is currently being applied in

 the ROK-U.S. allied military exercises such as annual Key Resolve

 command post drills and Foal Eagle field training exercise. And as

 a means to implement the bilateral tailored deterrence agreement,

 the United States and South Korea created strategic and policy-level

 framework within the alliance in order to deter specific types of

 threats from North Korean nuclear weapons and other weapons
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 of mass destruction. The framework will help them work together

 more seamlessly to maximize the effects of the deterrence. Both

 countries have agreed on the need for a more future-oriented and

 comprehensive strategic alliance.

 The agreement of the tailored deterrence reaffirmed U.S. com-

 mitment to provide and strengthen deterrence for South Korea using

 the full range of military capabilities including the U.S. nuclear um-

 brella, conventional strike, and missile defense capabilities. In 2014,

 both countries established the concept and principles of a compre-

 hensive counter-missile strategy in order to detect, defend, deter and

 destroy threats from the North Korean missiles. The so-called 4D

 strategy, as means to implement the tailored deterrence strategy on

 operational level, states that South Korea continue not only to build

 reliable interoperable response capabilities but also to develop the

 Korean Air and Missile Defense system. The strategy also emphasizes

 that both sides further interoperability of the alliance's command

 and control system. The combined tailored deterrence strategy is a

 good and important example among all achievements the alliance

 has made so far, meaning that the strategy is worth working together.

 Robust extended deterrence and assurance

 Deterrence, in order to be effective, has to rest not only with

 the balance of capabilities but also with the balance of interests at

 stake in particular conflict. The balance of interests is particularly

 important for extended deterrence because it faces a structural

 problem that sets it apart from more straightforward deterrence.38

 The extended deterrence requires convincing an adversary that a

 38 Shane Smith, "Implications for US Extended Deterrence and Assurance in East Asia/'
 November 2015, North Korea's Nuclear Futures Series, US-Korea Institute at SAIS. For

 an excellent analysis of the issue, see thefollowing website address.
 http://38north.org/wp-content/uploads/2015/ll/NKNF-Smith-Extended-Deterrence-
 Assurance.pdf.Retrieved21May 2016.
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 deterring one is willing to accept high costs in defense of an ally
 even in situations where its national interests are not self-evident.

 Thus, in this context, a question can be raised whether there

 are US vital interests in East Asia in general and in its allies such as

 South Korea and Japan in particular. This question can be answered

 with the following facts: "The Asia Pacific region is home to about

 40 percent of the world's population and nearly 60 percent of global

 gross domestic product (GDP), with economies that similarly repre-

 sent about 60 percent of overall U.S. trade.The region is also host

 to six countries with nuclear weapons programs, including North

 Korea; three of the worlďs six largest defense budgets; and six of

 the world's largest militaries."39

 The U.S. rebalance strategy is also an expression of its growing

 interests in the region. Alliance relationships U.S. maintains with

 both South Korea and Japan are fundamental to the strategy and to

 its regional presence. As stressed in 2012 DOD Strategic Guidance

 and 2014 presidential speech at the U.S. Military Academy, U.S.

 relationships with Asian allies and key partners are critical to the

 future stability and growth of the region, and the security of the region

 and the allies is a core U.S. interest that is worth fighting for.

 But, as stated above, the fact that the United States has significant

 interests at stake in current security situations in the region and

 thus has the will to defend the regional allies does not necessarily

 mean that its national survival is likely to be threatened in a conflict

 on the Korean peninsula. However, survival in the North Korea

 and its neighbors will be very well on the line in potential war in

 the Korean peninsula. The absence of the symmetrical interest

 relations, thus, can be taken to mean that the North Korea will take

 a go-for-broke position not roll-over and play-dead position in a
 conflict with the United States.

 39 Ibid.
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 This apparent asymmetry of interests exposes the fundamental

 challenge for extended deterrence against a nuclear-armed North

 Korea. North Korea's leaders might think that by threatening nu-

 clear attack, they can raise the potential costs of a conflict beyond

 what the United States is willing to accept and thereby persuade it

 to agree to an outcome on Pyongyang's terms.

 Today, as stated before, North Korea pursues intercontinental

 ballistic missiles, particularly the road mobile KN-08. Emerging

 concern regarding the extended deterrence in this situation is

 whether U.S. will risk San Francisco, Los Angeles or Honolulu to

 defend Seoul or Busan if and when North Korea can target the US

 cities with nuclear weapons. As far back as the 1980s, during the

 early developments of the Taepodong missile, Kim Jong II's disdaining

 remarks "if we can develop this we have nothing to fear. Even the

 American Bastards won't be able to bother us." seems to deepen further

 the concern.

 There is a dexterous calculus behind North Korea's efforts to

 nullify the U.S. extended deterrence strategy to South Korea and

 Japan. If North Korea invades or attacks South Korea, it just means

 the failure of the extended deterrence. Then, U.S. will be left with

 just two options. One is to engage and retaliate and the other one

 is not. In the former case U.S. will risk New York over a fight in

 Seoul, and in the latter case U.S. will risk its ally. This is the reason

 North Korea builds intercontinental missiles with aim to decouple

 the U.S.-ROK alliance. There is another strategy titled triangular de-

 coupling strategy pursued by North Korea with its nuclear weapons

 and missiles. On one level, North Korean leaders might think that

 by threatening Japan, the United States would be forced to choose

 between allies and that it would be reluctant to risk Japan over

 a fight on the peninsula. On another level, North Korean leaders

 could think that nuclear threats would prevent Japan from support-

 ing US efforts to defend South Korea. If we recall a remark by one

 Japanese strategist "We are increasingly being asked to trade Tokyo

 116
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 for Seoul." and other one by Prime Minister Shinzo Abe "Japan's

 consent to using bases located on its soil to defend South Korea

 should not be taken for granted." we can also come to know how

 serious the emerging dilemma is.

 The ROK-U.S. alliance must show through action that if North

 Korea uses nuclear or bio-chemical weapons, nuclear retaliation

 will be followed in response. As the ROK-U.S. combined readiness

 posture has failed to deter aggressive activities by North Korea in

 peacetime, there has been a growing voice within the Korean popu-

 lation that South Korea should build up its own indigenous nuclear

 capabilities, or adopt nuclear hedging strategy at least. Therefore,

 the US needs to assure its ROK ally that U.S. extended deterrence is

 credible and effective, and that security interests of the ROK can be

 protected without its own nuclear deterrent capabilities.

 In this context, in 2011 ROK-U.S. reaffirmed the U.S. promise

 to defend the ROK with the full spectrum of military capabilities,

 ranging from nuclear to conventional weapons, and agreed to utilize

 the Extended Deterrence Policy Committee (EDPC) to develop a

 tailored extended deterrence policy options against the nuclear and

 WMD threats from North Korea. This implies that a way to offset

 North Korea's confidence in its nuclear capabilities must be part of

 an effective ROK-U.S. cooperation to deter North Korean provoca-

 tion. The followings are areas where the ROK-U.S. navies can work

 together for putting the extended deterrence into practice.40

 Firstly, in order to ensure a nuclear umbrella, nuclear deterrent

 capabilities must be deployed appropriately on or around the Korean

 Peninsula. As there are no U.S. tactical nuclear weapons deployed

 in the waters surrounding the Peninsula, the US navy often deploys

 ballistic missile submarines to the ROK or to waters near the Peninsula.

 40 The following suggestions rely mainly on Admiral Jung Ho-Sub, "Ways to Strengthen
 ROK-U.S. Naval Cooperation to Deter Provocations by North Korea, "International Journal of

 Korean Studies, Vol. XVI No. 1, Spring 2012, pp. 193-196.
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 In peacetime, these submarines are usually involved in activities

 such as port visits, combined exercises, and normal patrol missions.

 In emergencies, they are forward deployed as a show of force in support

 of extended deterrence. This is to confirm U.S. commitment to the

 defense of the ROK and to demonstrate U.S. readiness to provide a

 nuclear umbrella. In particular, ballistic missile submarines have a

 long-range reach and deploying them in Guam provides sufficient

 deterrent capacity, capable of striking North Korea. Port calls by

 nuclear-capable vessels also present a visible way of demonstrating
 US commitment to the defense of the ROK.

 Secondly, the two navies should improve cooperation in mari-

 time missile defense. As outlined by the 2010 Nuclear Posture Review,

 the U.S. has adopted as a global strategy a policy of reducing the

 role and number of nuclear weapons and emphasizing extended

 deterrence, based on missile defense and conventional strike capa-

 bilities. This means that the bolstering of ROK-U.S. conventional

 strike capability and MD must be actively promoted as a deterrent

 to North Korean threats of nuclear weapons and long-range missiles.

 In this context, the two governments decided to evaluate com-

 prehensive ways to strengthen combined defense against an in-

 creasing North Korean missile threat at the June 2012 Foreign and

 Defense Ministers' Meeting (2+2). In consideration of North Korea's

 nuclear weapons and long-range missile development, strengthening

 cooperation between the U.S. MD and KAMD systems is an obvious

 and necessary measure to promote the credibility of nuclear extended

 deterrence.

 In terms of naval cooperation, since the ROK navy possesses

 Aegis destroyers it should expand cooperation in the use of available

 assets, target information sharing, and battlefield management C4I

 with the U.S. navy. In doing so, it will be desirable for ROK and U.S.

 navies to strengthen operational collaboration through combined

 training and exercise, especially for target information sharing via

 data link system. The operation collaboration between the two navies

 118
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 in response to the April 13 launch of the North Korean long-range

 missile, ostensibly called Kwang Myoung Sung No. 3, was a very good

 example in point.

 In addition, the ROK-U.S. navies must increase cooperative

 activities in the Proliferation Security Initiative (PSI). By sharing

 information on WMDs and actively participating in PSI exercises

 and workshops, the two navies can increase opportunities to deny

 the proliferation of North Korean WMDs and facilitate multinational

 cooperation activities for regional maritime security.

 Lastly, in addition to the presence of nuclear deterrent and

 cooperation in maritime MD, the ROK-U.S. alliance also needs to

 possess conventional precision strike capability, capable of striking

 the source of attack or supporting forces in order to deter North

 Korean provocations. For this, the alliance must have capabilities to

 conduct ISR missions, and precisely identify selected targets in the

 enemy deep areas. Only doing so will make ROK-U.S. alliance be

 able to demonstrate that its will to retaliate is not simply diplomatic

 or rhetorical saber-rattling but active strategy put into action.

 In particular, the ROK navy needs to possess strike capabilities

 such as ship-to-ground missiles so that it can immediately strike

 precisely coastal artillery, and coastal defense cruise missile (CDCM)

 bases, deployed near maritime areas of conflict, in case of an act of

 aggression by North Korean navy. For deterring provocation, it is

 further recommended that the ROK navy possess the capability to

 strike tactical center of gravity of North Korean navy, such as tactical

 command and control posts, submarine bases, tactical assembly

 area of maritime special operation forces, etc.Of course, if the ROK

 navy does not have this capacity, the U.S. navy must support con-

 ventional precision strike forces on or around the Korean Peninsula

 in contingency.

 While deployed in crisis, these forces will have significant value

 as part of a show of force and, at the same time, will contribute to

 maintaining a high level of allied readiness posture by conducting
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 combined exercise and training. Deploying U.S. naval strike forces

 such as carrier strike groups, maritime action groups on the Korean

 peninsula and having them participate in combined exercises with

 the ROK navy shows that the US is fully prepared to deter further

 provocations by the North. In order to promote the credibility of

 the US commitment to the defense of the ROK, deployment of

 carrier strike group is most effective as this represents one of the

 most powerful symbols of American military might.

 Other measures to improve our combined readiness posture

 As the wartime OPCON transfer is looming ahead, ROK and U.S.

 need to prepare for en effective joint operation system. The ROK-U.

 S. Combined Forces Command (CFC) will be dissolved with the

 transfer of the OPCON to the ROK in the near future. The wartime

 OPCON transfer implies that the combined defense system which

 served as a practical deterrent against North Korea's nuclear threat

 will be dissolved. Accordingly, the dissolution of the CFC could

 be seen as a weakening U.S. extended deterrence commitment. It

 is, therefore, extremely important for both countries to establish a

 joint operation system that can effectively respond to North Korean

 aggression, and facilitate ROK-U.S. joint operations both in war and

 in peacetime.

 Most essentially, the two countries should promote strategic and

 operational interoperability in preparation for a new joint operation

 system. The ROK should create a strategic leverage so that it can

 demand what it needs from the U.S. by addressing U.S. weakness

 in the region; in other words, the ROK should possess the ability

 to obtain what the U.S. needs but does not possess. In terms of

 naval cooperation, the ROK navy needs to build up forces that can

 cooperate and conduct combined operations with the US navy, and

 supplement the US navy, not merely to deter North Korean provo-

 cation but also to immediately respond to maritime threats in the

 120
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 region. Mine warfare capability, for example, must be augmented

 for the ROK navy as it can contribute to naval cooperative activities

 in support of maritime security of the region. That is a strategic

 interoperability.41

 With the dissolution of the CFC, there will appear an allied

 system of 'two nations, two commands' for the defense of the ROK.

 However, in order to deal with North Korea military threats in

 general and its nuclear threats in particular in ways of seamless and

 consistency, the ROK and the U.S. should ensure that all operations

 they conduct go on in a manner of 'one team, one fighť on both

 strategic level and operational level.

 In building a new joint operation system, therefore, it is more

 important than anything else for the ROK-U.S. navies to establish

 command relations that maximize unity of command and unity of

 effort both in wartime and in peacetime. In doing so, the two navies

 need to promote C4ISR interoperability and real-time information

 sharing.42

 Considering the primary threat of North Korean navy comes

 from mine-laying capability by submarines, it is recommended that

 the two navies conduct joint anti-submarine operations, and mine

 warfare in vital SLOCs around major sea ports, such as Busan, Yeosu-

 Gwangyang, and Pyeongtaek. Safe arrival of US augmentation forces

 in case of contingency and even the success of the entire theater

 operations on the peninsula depend on safety of vital SLOCs.

 After all, the most important thing for the two navies to build a

 seamless common operation system after wartime OPCON transfer
 is to construct close inter-allied consultations on all matters such

 as forward deployment, combined exercise and training, show of

 force, C4ISR interoperability, mutual logistic support, etc... Currently,

 41 Ibid.

 42 Ibid.
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 Naval Operation Coordination Team (NOCT) is being organized

 to assume only the function of liaison between ROK Fleet and U.S.
 Seventh Fleet.

 In addition to establishing the ROK-U.S. joint operation system

 associated with the wartime OPCON transfer, the two countries has

 to make the extended deterrence credible even to China that can

 exercise most influence on North Korea in international efforts to

 dissuade the North from developing nuclear weapons.

 While continuing to encourage China to participate in interna-

 tional efforts to dissuade the North Korea's nuclear ambitions, the

 ROK-U.S. alliance should show the Alliance's determined will to

 retaliate against any further provocations, be it either nuclear or

 conventional. Once North Korean provocations cross any thresholds

 forbidden by the ROK-U.S.alliance, decisive retaliation measures

 should be taken immediately in a way they can easily be escalated

 into a full-scale war. It is an effective way to make the extended de-

 terrence more credible in eyes of Chinese people and to make China

 think that its unilateral efforts to protect North Korea could lead to

 self-defeating result and enormous costs.

 As an effort to coerce China to have North Korea refrain its

 nuclear nuttiness, U.S. must deploy its carrier strike groups and
 ballistic missile submarines and conduct combined exercises with

 the ROK navy in time of crisis especially in the West Sea, an area

 of concern to China. Live fire exercise is just one option the allied

 navies can choose in the area in contingency. By doing so, we can

 achieve the effect of extended deterrence against North Korea.

 Nevertheless, this coercive strategy does not deny China oppor-

 tunities to engage in multinational naval cooperative activities such

 as search and rescue (SAR) exercises or humanitarian assistance/

 disaster relief (HA/DR) for regional maritime security. As already

 noted, China now participate in anti-piracy operations off Somalia.

 China has been active in cooperative activities such as information-

 122
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 sharing among participating navies in the region.43 Good habits of

 cooperation in international arena through abiding by international

 norms and regulations can induce further cooperative behaviors

 especially in international efforts to prevent the nuclearization of

 North Korea. China does not like to see the strengthening of the

 ROK-U.S. alliance, but has to acknowledge that the cause of the al-

 liance getting robust comes directly from nuclear weapons program

 and armed provocations by North Korea.

 Phased development of the Kill Chain and Korea Air and Missile
 Defense

 The term kill chain was originally used as a military concept related

 to the structure of an attack. It consists of target identification, force

 dispatch to target, decision and order to attack the target, and finally

 the destruction of the target. Conversely, the idea of breaking an

 opponent's kill chain is a method of defense or preemptive action.

 The goal in the concept of the kill chain is to put weapons on time

 sensitive targets in single-digit minutes.

 Within the framework of the tailored deterrence strategy, the

 ROK military has established the Kill Chain capable of immediate

 "Find, Fix, Target, and Engage" as a preparation for coping effectively

 with North Korean missile threats. It is a series of attack systems

 that fixes the location of a target by finding missile threats in real

 time with means to effectively engage to destroy, and carries out the

 strike.

 The ROK military is trying to strengthen its surveillance and

 reconnaissance capabilities and strike capability, which are the core

 functions of the Kill Chain. To enhance the surveillance and recon-

 naissance capabilities, the ROK military is expected to purchase

 four RQ-4B Block 30 Global Hawk air vehicles from Northrop

 43 Ibid.
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 Grumman Systems Corp., San Diego, California. The vehicle is a

 high-altitude unmanned aerial vehicle for reconnaissance, and the

 purchase will be complete by June 28, 2019.44 The ROK military

 also plans to procure reconnaissance satellites as a mid-to long-term

 plan. In particular, the ROK military will gradually expand its mili-

 tary information and surveillance capabilities.

 It also plans to acquire the capability to promptly strike fixed

 and mobile facilities related to nuclear weapons and missiles

 throughout all domains of North Korea from the ground, sea, and

 air. To achieve this, it will enhance the accuracy, range, and power

 of existing ground-to-ground missiles. By acquiring long-range air-

 to-surface missiles, medium-range air-to-surface missiles, Joint

 Direct Attack Munitions (JDAMs), and laser-guided bombs, fighters

 will be able to carry out long-distance precision strikes. Also, the

 ROK military will improve the performance of its submarine-to-

 surface and ship-to-surface missiles, and will develop tactical ship-

 to-surface missiles to reinforce its sea-based strike capability.

 In 2006, South Korea announced its plan to build the KAMD

 system to defend the country against a possible North Korean

 missile attack. The KAMD system establishes a terminal-phase, and

 lower tier overlapped missile defense system in consideration of the

 battlefield environment of the Korean Peninsula. The system was

 initially intended to be made up solely of Patriot-2 (PAC-2) missile

 interceptors and radar. The PAC-2 missile defense system is mobile,

 low-tire, land-based missile interceptor system designed to intercept

 incoming tactical ballistic missiles, cruise missiles, or aircraft. The

 plan termed the SAM-X program began by purchasing the PAC-2

 missile defense system from Germany, and later it acquired several

 Aegis combat systems from the United States.

 44 For more details on RQ-4B Block 30 Global Hawk air vehicles, see the following website

 address.http://bemil.chosun.com/nbrd/bbs/view.html?b_bbs_id=10040&num=81922.
 Retrieved 9 May 2016.
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 The radar in the KAMD system is the Green Pine radar that is

 transportable ground-based, multimode solid state phased array ra-

 dar. Its operational capabilities include early warning alert, theater

 ballistic missile impact point prediction, theater ballistic missile

 launch point location, and accurate tracking of missile. Further-

 more, the radar also has a reported detecting and tracking range of

 about 800 kilometers, and is said to work in any weather condition.

 Although the Green Pine radar was initially developed to work with

 Israel's Arrow missile defense system, it is interoperable with any

 other defense system as well.

 South Korea currently has about 300 PAC-2 missiles, 48 of

 which were purchased from Germany in 2008, and which reached

 initial operational deployment in 2010. But, the purchase of the

 PAC-3 system from U.S. was suggested as an alternative to the

 PAC-2 system. The PAC-3 is a guided missile system with long-

 range, medium to high-altitude, all-weather capabilities designed

 to counter tactical ballistic missiles, cruise missiles, and advanced

 aircraft. The PAC-3 is more advanced than the PAC-2. It holds 12

 more interceptors, uses hit-to-kill technology, and has an onboard

 radar transmitter and guidance computer. The PAC-3 systems were

 reported to be delivered to South Korea from 2015 through 2020.

 In addition, South Korea currently possesses three Sejong-

 Daewang KDX-III Aegis destroyers equipped with the Standard
 Missile-2 Block IIIA/B(SM-2 Block IIIA/B). The SM-2 is the world's

 premier fleet-area air defense weapon, providing increased inter-

 cept range, high-and low-intercept capability, and the performance

 against advanced and anti-ship missile threats and enemy aircraft.

 In the summer of 2013, South Korea announced it would begin

 equipping its ships with the SM-6. Designed as a replacement for

 the SM-2, the SM-6 provides extended range and incorporates ad-

 vanced signal processing and guidance control capabilities. It can

 travel as far as 250 miles, and it is an enhancement over the older

 SM-2 system, whose shorter range cannot adequately counter North
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 Korean ballistic missiles. But, as of the time of writing this paper,

 nothing is heard about the purchase of the Standard Missile- 6

 (SM-6) by the ROK navy. Instead, recently, the ROK navy is said

 to acquire three more Aegis destroyers in the near future, it hopes

 to equip those ships with either SM-6 or SM-3. The SM-3 is an ad-

 vanced land or ship-based hit-kill missiles. Its maximum intercept

 range is unknown, but it is known to be able to intercept targets at

 the mid-course and terminal phases.

 But, a hope of purchasing the SM-3 may be taken mistakenly to

 mean that the KAMD will be integrated with ongoing U.S. missile

 defense efforts in the North East Asia. Official position South Korea

 has taken so far regarding the KAMD system is that it pursues the

 system independently of the U.S. and Japan's joint system in the

 region. In fact, in addition to acquiring improved Patriot missiles,

 the ROK military plans to acquire medium-range surface-to-air

 missiles (M-SAM), and will also develop long-range surface-to-air

 missiles (L-SAM) with an extended intercept range using domestic

 technology and deploy them by the mid-2020s.

 Nevertheless, despite the official desire to keep the KAMD

 system independent of the U.S., there are several critical point of

 contact. First, the South Korean system is using mostly U.S.-made

 equipment. Furthermore, in operations, the South Korean systems

 will not be completely independent of the U.S. missile defense.

 Reality is that the Air and Missile Defense Cell(AMD-Cell) operated

 by the ROK military analyzes information acquired from the U.S.

 early missile warning satellites and South Korea's radar system and
 sends it to Patriot missile units.

 The ROK military will continuously enhance the effectiveness

 and credibility of its missile response capabilities by identifying the

 development requirements of the Kill Chain and KAMD system,

 and by discussing options to reinforce interoperability with the U.S.

 missile defense system.

 126
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 CONCLUSION

 North Korea secured nuclear materials obtained from the re-

 processing spent fuel rods after operating a nuclear reactor in the

 Yongbyon nuclear facility. Then, in October 2006, May 2009 and

 February 2013, January 2016, North Korea conducted nuclear tests.

 It is estimated that North Korea possesses about 40kg of plutonium

 that can be used to produce nuclear weapons after several rounds

 of reprocessing spent fuel rods, and it is also assessed that a highly

 enriched uranium (HEU) program and another round of repro-

 cessing spent fuel rods are underway.North Korea has also been

 accelerating, expanding and modernizing its deployed missile

 forces consisting of close-, short-, medium-, and intermediate-range

 systems, including the development of road-mobile intercontinental

 ballistic missiles (ICBM) and solid-fueled short-range submarine-

 launched ballistic missiles (SLBM).

 North Korea's ability to miniaturize nuclear weapons seems to

 have reached a considerable level. After the four tests, it could have

 a nuclear weapons weighing 450-750kg in mass with 60-90cm in

 diameter. But, due to Kim Jong-Un's opaqueness and unpredict-

 ability, deterring the North Korea's nuclear threats is fraught with

 difficulty. This is the reason this paper introduced a deterrence

 strategy that can be tailored to specific actions and specific situa-

 tions going on in North Korea. The tailored deterrence strategy, as

 a combined strategy, has always been in place against the North

 Korea's nuclear threats and non-nuclear threats as well. The agree-

 ment of the strategy between ROK and U.S. is a reaffirmation of US

 commitment to provide and strengthen deterrence for South Korea

 using the full range of military capabilities including its nuclear

 umbrella, conventional strike, and missile defense capabilities.

 In addition, based on the comprehensive alliance counter-missile

 operation established on operational level between South Korea
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 and U.S., ROK's efforts to detect, defend, disrupt, and destroy the

 North's missiles are underway through its Kill Chain and KAMD

 that will reach their fullest capabilities soon. However, in order
 to make the extended deterrence and assurance more robust and

 reliable, U.S. nuclear deterrent capabilities must be deployed appro-

 priately in and around the Korean peninsula. And more cooperation

 between the two countries should be made in areas of missile defense

 such as ISR and conventional precision strike capabilities.

 Despite the official desire to keep the KAMD system indepen-

 dent of U.S. MD system, a further study needs to be done for South

 Korea to find various options for reinforcing interoperability with

 the U.S. missile system. And as strategic realities associated with

 the North's nuclear quagmire are getting more fluid and multi-

 faceted with multiple dimensions, another study is desirable to find

 out what is needed technically and adopted politically for applying

 nuclear hedging strategy to the South Korea.
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