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Changes in CO2 composition of greenhouse gases
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Global mean surface temperature measurements
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Projected regional temperature change

Annual mean change of temperature and its range (unit: °C) for SRES scenario
A2 for period 2071 to 2100 relative to the period 1961 to 1990 (IPCC 2001, WG1).
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World map of climate risks
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Vulnerability of coastal delta populations
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Sea level transgression scenarios for Bangladesh
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Since 1960, about 600,000
persons died due to cyclones,
storm surges and floods.
November 2007 cyclone SIDR
raked Bangladesh's southwest
coast with maximum sustained
winds of 241 km/h (150 mph),
leaving thousands dead and
hundreds of thousands homeless.

Climate change would significantly
aggravate human insecurity in
Bangladesh, one of the poorest
and most densely populated
countries of the world. During the
monsoon about one quarter of
Bangladesh is flooded 0.9
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Darfur Sudan

Boundary semi-desert to desert
moved southward by 50 to 200
km since 1930s. Significant
drop in food production (20%)
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Security risks associated with climate change:
Selected hotspots

Conflict constellations in selected hotspots

Climate-induced decline

Climate-induced degradation \

x of freshwater resources ﬂ% in food production . Hotspot
_Gllmate-lnduced increase Er_mronmentally-lnduced Source: WBGU 2007
in storm and flood disasters migration




Intergovernmental Panel on Climate Change (IPCC)
2007 Fourth Assessment Report WG2

Human society will face new
risks and pressures as a
result of climate change, and
people and ecosystems will
need to adapt to these
pressures.

Vulnerable systems include water
resources, agriculture, forestry, human
health, human settlements, energy
systems, the economy.

Impacts are specific for each
region whereas regions highly
dependent on ecosystems
services and agricultural
output are more sensitive.

“Vulnerable regions face multiple stresses
that affect their exposure and sensitivity as
well as their capacity to adapt. These
stresses arise from, for example, current
climate hazards, poverty and unequal access
to resources, food insecurity, trends in
economic globalisation, conflict, and
incidence of disease such as HIV/AIDS.”

Poor communities can be especially vulnerable, in particular
those concentrated in high-risk areas. They tend to have more
limited adaptive capacities, and are more dependent on climate-
sensitive resources such as local water and food supplies.

p. 16




Security risks of climate change?

“Climate-related shocks have
sparked violent conflict in the past,
and conflict is a serious risk in
areas such as West Africa, the Nile
Basin and Central Asia.” (Stern
Review 2006)

Climate change is characterized as

a ‘“threat multiplier” in already

fragile regions of the world,

exacerbating conditions that lead to

failed states — the breeding

grounds for extremism and

terrorism. (National Security and

tzhonTPreat of Climate Change, April
[

The effects of climate change
have “long-term security
Implications for all countries
which are far more serious,
lasting and destructive than
those of international
terrorism.” (Oxford Research
Group 2006)

Climate change may
“pose as much of a
danger to the world
as war.” (UN
Secretary General
Ban Ki-Moon 2007)

p. 17







Abrupt climate change: a security risk?

»AS global and local carrying capacities are reduced, tensions could mount
around the world, leading to two fundamental strategies: defensive and
offensive. Nations with the resources to do so may build virtual fortresses
around their countries, preserving resources for themselves. Less fortunate
nations especially those with ancient enmities with their neighbors, may
initiate in struggles for access to food, clean water, or energy. Unlikely
alliances could be formed as defense priorities shift and the goal is resources
for survival rather than religion, ideology, or national honor.*

»With a scarcity of energy supply — and a growing need for access -- nuclear
energy will become a critical source of power, and this will accelerate nuclear
proliferation as countries develop enrichment and reprocessing capabilities to
ensure their national security. China, India, Pakistan, Japan, South Korea,
Great Britain, France, and Germany will all have nuclear weapons capability,
as will Israel, Iran, Egypt, and North Korea.” (Schwartz/Randall 2003)

p. 19
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Global average surface air temperature changes from small,

Temp difference (°C) from 1951-1980 average

moderate, and large nuclear conflicts
in the context of the climate change of the past 125 years
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Nuclear weapons and proliferation
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Nuclear Proliferation

l:l Declared nuclear weapon
states

Noo=NPT nuclear
weapon States

= Suspected nuclear
weapon states

l:l States with suspected
clandestine programs

Chemical, Biological, and
Missile Proliferation

Suspected Biological
‘Warfare Stockpiles
{Country may have offensive
biological weapons or agents)

Suspected Biological Warfare
Research Programs

{Country may have active interest
in acquiring the capability 1o
produce biological warfare
agents)

Suspected Chemical Warfare
Stockpiles
{Country may have some

PROLIFERATION STATUS 2005

undeclared chemical w

Declared chemical weapons
& slated for destruction (Country
has declared its chemical weap-
ons, and committed 1o destroy-
ing them under the Chemical
Weapons Convention)

Ballistic Missiles with Over
1,000 km Range

Worldwide Nuclear Stockpiles
Country Total Nuclear Warhcads
v China 410
France 350
Inddia 75110
Isracl 100170
Pakistan S0-110
Russia 16,000
United Kingdom 20
United States ~ 10,300
Total ~27.600

Missiles with ranges exceeding 1,000 km
in 6 Countries of Proliferation Concern

Country Missile Hange

India Agni Il 2,000-2,500 ke

Iran Shahab 111 1,300 km

Isracl Jericho 1T 1,500 km

North Korea  No Dong 1,300 km .
Tacpo Dong 1 1,500-2,000 kan®
Taepo Dong [1 5,500 km

Pakistan Ghaun™No Dong 1,300 km
Gihauri 11 1,500-2.000 km

Saudi Arabia  CSS-2 2,600 k'

23,4 See notes on Ballistic Missile Proli feration map.

©Camegie Endowment for International Peace, www ProliferationNews.ong

.22



Overview of Programs and Arsenals

Status of Nuclear Weapon Programs
-

Ukraine
Russia
Kazakhstan

Nuclear \
.Welpnnl
States

Statas With

- Suspected ’
Nuclear Weapons $.1

States of

. Nuclear Weapons
Concern

Pakistan
what N Egypt r

BrazilBl's ) dan Iran
é Syria
.

Israel

Dismantled a— South
Dﬂnclur Weapons Argentina Africa
Programs -

p. 23



Countries with Nuclear, Biological, or
Chemical Weapons or Offensive Research

Country Nuclear Biological

Russia W W W
China W W
Israel W W? W
United States W W
France W

United Kingdom W

India W R? W
Pakistan W R? R?
North Korea W? W W
Iran R R? W?
Egypt R¢ W
Svyria R? W
South Korea W
Libya WH
Albania W

Key: W = has known
weapons or agents; R =
has known research
program; ? =is
suspected of having
weapons or programs;
and W* = possesses
chemical weapons but
has declared them under
the Chemical Weapons
Convention and is in the
process of eliminating
them.

p. 24



Overview of Programs and Arsenals

[}l Currently possess ICBMs

[] Identiried by U.S.
intelligence as possible
ICBM threats by 2015

p. 25



Ballistic Missile Ranges

Cirrincione, Deadly Arsenals, 2002.

p. 26



Proliferation network of ballistic missiles
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Three classes of the missile threat

INF
Scud barrier
barrier
Afghanistan Country Missile Range (km) Country Missile Range (km)
Armenia DPRK Nodong 1,300 China DF-31 (CSS-X-9) 8,000
Bahrein Taepodong-1 2,000 DF-31A 12,000
Belarus Taepodong-2 5,500 DF-5 (C55-4) 13,000
Egypt India Agni-2 2,000 France M-45 6,000
Greece Iran Shahab-3 1,300 M-51 8,000
Iraq Shahab-4 2,000 Russian Federation SS-18 11,000
K'azakhstan lsrael Jericho-3 1,300 SS-19 10,000
Libya Pakistan Hatf-5 1,300 S5S-24 10,000
Rep. Korea Hatf-6 2,300 55-25 10,500
Slovakia Saudi Arabia  DF-3 (CSS-2) 2,600 55-27 10,500
Syria SS-N-18 8,000
Taiwan SS-N-20 8,300
Turkey ‘ S5-N-23 8,300
Turkmenlstan United Kingdom  Trident D-5 7,400
Ukraine United States Minuteman Il 9,650
U. Arab Emirates Peacekeeper 9,650
Viet Nam Trident C-4 7,400
Yemen Trident D-5 7,400 ’
1,000km 5,500km Range



US and SU-Russian Nuclear Launchers
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US and SU-Russian Nuclear Warheads
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Comparison of Nuclear-Weapon-States

Warheads

Watheads in 7,650 active, 8,200 active, 200 350 400
stockpile (2003) ~3,000 reserve or  ~10,000 reserve

awaiting disassembly ~ or awaiting disassembly

Peak number 3,50011967 45,000/1986 1071969 S99 4501993
Of WarheadS/year NRDC, Sept./Oct. 2003.
Toulnumberof 70,000 55000 1,200 1,260 750

warheads bull, vears  1945-199) 1949-2003 1952-2001 1960-2003  1964-2003

p. 31



Summary of India’s and Pakistan’s
Ballistic Missile Systems

With India and Pakistan both possessing nuclear weapons and the means to deliver them great distances, a possible
war could result in millions of deaths in both countries. The following illustrates the range of missiles

SURCES: Associalod Fross: Pakisfah Armed Fonces; L s infoimetion Grod
1,550 mi.

mil,
AFGHAMSTAN 7= \" “}

IRAM
PAKISTAN 7 /

ranges:
— H?mn NESIEREVSH Agni 1 Agni 2 Prithwi 1 Pritini 2 Ghauri 1 Shabeen 1 Ghauri 2 Shaheen 2
* Citles over Length (i) X 33 39.6 52.5

500,000 SWIENRELES] 2900 2200 1,760 1,100 1,100 1,100 | 2,200 @ 2640
- som — FONCYL N 1560 2,190 2 94 156 375 940 1440 1,560
a 500 km . Accuracy (ft) IEEIREEIRRLES 248 660 mwa 660 8250
Range from international border *Single warhead *up to 1,650 ibs.

Source: CNN (May 2003)

p. 32



Yongbyon Nuclear Research Center Site of a 5-MWe experimental nuclear power reacror;™
a partially completed plutonium extraction facilivy,* a fuel fabrication plant;” fuel storage
Jacilities;™ and a Soviet-supplied IRT research reactor™ and critical assembly. ™™ 50-MWe power
redctor previously under construction.

Under the Oct. 21, 1994, U.S.-North Korean Agreed Framework, activities at the 5-MWe
gas-graphite reactor, the fuel fabrication facility, and the reprocessing plant have been frozen;

construction also has been halted on the 50-MWe gas-graphite reactor. U.S. inrelligence agencies

believe thar North Korea has used the 5-MWe reactor and extraction plant to produce plutonivm | Thechon

?om'b{y enongh for 1 or 2 nuclear weapons). Wastes from the extraction process are belicved to

NORTH
KOREA

Shinpo

Huwaedae-Gun missile
testing range and
production facilities.

Site of rwo 1,000-
MWe, fz;gbr-warer

e storved at two undeclarved sites near the center. . %?Zgé’yﬂ n ,«mgm«sﬁnamed by
) . 200-MWe Pakchon KEDO according to the

nuclear power |\ | terms of the Agreed
reactor; Framework;
construction construction began
batred under | | Pyongyang in August 1997,
US.-N.K. B Pyongsan
Agreed
Framework. | Uranium mining,

and uranium
concentrare

production plant.

Subcritical assembly.

Soviet-supplied laboratory-scale hor cells, which
may have been used o extract small quantities of
plutonium. (Similar cells may exist at other
locations.)

Uranium concentrare
production plant, using ore from
Sunchon-Wolbingson mine

(50 km to the south).

Yellow Sea

* Subject 1o IAEA safequards as of
May 1992 and pursuant ro North
Korea's obligations under the Non-
Proliferation Treaty (NPT); future
application of safeguards uncertain.

** Under IAEA safeguards
pursuant to NPT obligations and
a trilateral USSR-North Korean-
IAEA agreement.

Carnegie Endowment for International Peace, Deadly Arsenals (2002), www.ceip.org




Iran’s Nuclear
Complex

Pilot laser KAZAKHSTAN
enrichment

plant

established Tehran Nuclear Research

2000 and
dismantled
2003.

Center U.S.-supplied SMWt
light-water, HEU, research
reactor, subject to safeguards;
site of pilot-scale uranium
conversion experiments, hot cells
and plutonium separation
berween 1988 and 1993.
Kalaye Electric Company Site
of centrifuge tests using UF6
berween 1998 and 2003, subject
to safeguards.

2

Pilot Fuel Enrichment Plant,
164-centrifuge cascade in-
stalled, 1000 P-1 centrifuges
planned; Commercial Fuel

\

o X Tohran

IRAN

Lashkar Enrichment Plant, under
Pl d he L Ab’ad N construction, 50,000 centri-
w{% rodz?:t)tfc;n — m [ [ s fitges planned, both subject
plant; planned Arak  Natanz I 10 safeguards.
heavy-water reactor. o, \

Nuclear Research Center

Uranium conversion facility;
Chinese-supplied zirconium produc-
tion plant; planned fuel manufactur-
ing plant; four research reactors; all
subject to safeguards.

L

Russian-supplied 1,000
MWe, light-water pow-
er reactor, LEU, subject
to safeguards, expected
to be operational in
2006, fuel to be sup-

plied by and returned to
Russia.
BAHRAIN Saghand, Yazd Province )
Uranium mining, 5,000
tons of uranium reserves.
SAUDI ARABIA

e !

PAKISTAN




The Nuclear Weapons Convention
A Path to the Nuclear-Weapon-Free World

Article VI Forum, Berlin, January 29-30, 2009
Jurgen Scheffran, ACDIS, INESAP

S

Securing our Survival

security and Survival (SOS) .
Epp— n A ]
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e " The Updated Model GConventlon ﬁ'r: the Prohlblition of the
Development, Testing, Production, Stockplling, Transfer, Use and
Threat of Use of Nuclear Weapons and on their Ellmination

With updated Commentary and Aesponases
Foraword by Judge C.G. Waeramantry




Model Nuclear Weapons Convention

Model | PROJET DE CONVENTION
Nuclear Weapons Convention  RELATIVE AUX ARMES NUCLEAIRES

Convention on the Prohibition of the
Development; Testing, Production,
Projet de convention sur I'interdiction de la mise au point, de 1’essai, de la fabrication,
du stockage, du transfert, de I’emploi ou de la menace d’emploi d’armes nucléaires,
et sur leur élimination

Stockpiling, Transfer, Use and
Threat of Use of Nuclear Weapc:-ns
and on Their Elimination

HE&WW@IHH HO CONVENCION TIPO SOBRE ARMAS NUCLEARES

Convencidn sobre la prohibicién del desarrolle, los ensayos, la
produccidn, el almacenamiento, la transferencia, el empleoc o la
amenaza del empleo de armag nuclearesg v sobre su eliminacidn

PROYECTO
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Transformation into a Nuclear-Weapon-Free World

Disarmament and non-proliferation regime

NPT ABM

Treaty

b

INF START

r

CTBT NW-Free
Zones

h 4
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v

Anti-nuclear chain reaction

NPT extension

1995 Nobel
Peace Prize

Generals

Abolition 2000

ICJ advisory
opinion

UN resolution

Anti-testing
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Canberra
Commission

NPT review

Hiroshima
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Nucl
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Risk reduction
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Model Nuclear Weapons Convention

Model Convention on the Prohibition of the Development, Testing,
Production, Stockpiling, Transfer, Use and Threat of Use
of Nuclear Weapons and on Their Elimination (1997/2007)

Negative Obligations
States Parties undertake never to
»use or threaten to use nuclear weapons

»engage in any military or other
preparations to use nuclear weapons

»[research], develop, test, produce,
otherwise acquire, deploy, stockpile,
maintain, retain or transfer nuclear weapons
or delivery vehicles

»produce, stockpile, retain, transfer, or use
nuclear weapons grade fissionable or
fusionable material (except medical, etc.)

Positive Obligations
States Parties undertake to

»Destroy nuclear weapons and destroy or
convert facilities in the production, testing,
and research of nuclear weapons as well as
nuclear weapons delivery vehicles

»Participate in activities aimed at
transparency and education for purposes of
detecting and preventing prohibited activities

»Report violations of the Convention,
cooperate with the implementing Agency, and
enact domestic legislation for implementation.

p. 38



Phases of the Model Nuclear Weapons Convention

Phase | [1 year] Phase Il [5 years]
. Each State Party would submit All nuclear weapons would be dismantled
to the Agency plans for the « All nuclear weapons delivery vehicles
iImplementation of the NWC destroyed or converted
* All nuclear weapons and e All nuclear weapons would be destroyed
delivery vehicles would be de- except a fixed number of warheads in the
alerted and disabled stockpiles of Russia and the US, with
. Targeting coordinates and proportional cuts by China, France and UK
navigational information for all  « Similar provisions for other States known

nuclear weapons delivery vehicles to possess nuclear weapons
shall be removed
Phase IV [10 years]

Phase Il [2 years] « More cuts in the number of nuclear
« All warheads removed from weapons
delivery vehicles » [All reactors using plutonium as fuel would

. Weapons and delivery vehicles be closed or converted]

removed from deployment sites Phase V [15 years]
« Agreements for preventive « All nuclear weapons would be destroyed

control negotiated « The powers and functions of the Agency

would be reviewed and adjusted 0. 39



UN Resolution (Dec. 12, 1996)

Paragraph 3: "Underlines the unanimous conclusion of the
Court that 'There exists an obligation to pursue in good faith
and bring to a conclusion negotiations leading to nuclear
disarmament in all its aspects under strict and effective

International control' ".

Paragraph 4: "Calls upon all States to fulfil that obligation
Immediately by commencing multilateral negotiations in 1997
leading to an early conclusion of a nuclear weapons convention
prohibiting the development, production, testing, deployment,
stockpiling, transfer, threat or use of nuclear weapons and
providing for their elimination".

Yes: 115 States
No: 22
Abstentions: 32

p. 40



Verification guiding principles

1. No nuclear weapons or relevant nuclear
materials may be held back and hidden in the
current nuclear weapons states.

2. Nuclear weapons need to be “disinvented” to the
degree achievable.

3. A break-out of the ban to develop or
manufacture nuclear weapons needs to be
prevented and detected.

4. No Iintention to acquire nuclear weapons should
remain or have a reason to reemerge.

p. 41



Integrated verification concept

p. 42



Instruments for monitoring and verification
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Verification of horizontal non-proliferation

Xxample: Natanz, Iran

Apparent attempt to hide an underground uranium centrifuge enrichment
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Source: F. Lamb, M. Kalinowski, J Scheffran, Nuclear Weapons and Arms Control (Physics 280), spring 2005, University of II[!Iirglczlis



Portal Monitors
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Monthly 85Kr emissions from La Hague
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Source: Martin Kalinowski, Johann Feichter, Ole Ross, Atmospheric Krypton-85 Transport Modeling for Verification
Purposes, INESAP Information Bulletin No. 27, Dec. 2006
p. 47



Wind field trajectories calculated with HYSPLIT from North
Korean test site for two starting heights
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Russel-Einstein Manifesto 1955

"In view of the fact tH
weapons will certainl
threaten the continulld existence of ma
governments of the Woirld to realize, anq to ac
publicly, that their pygpose cannot be f%
war, and we urge them, consequently, t

for the settlement of all matters of dispute between them."

any futur




i'h.ey WUI never be the first to use
YUctear weapons. This would
open the way to the gradual,
mutual reduction of nuclear

Rotblat, Nobel Peace Prize 1995

-
Lk

scientists when they embar
scientific career.....| appeal to
llow scientists to remember
esponsibility to humanity.
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Towards a peaceful
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