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ÅThis study presents a brief description of the major civilian effects if a nuclear conflict between Iran 

and Israel takes place in the future, assuming by then that Iran has a fully operational nuclear 

weapons capability, and the possible broader impact on other countries in the Middle East such as 

Jordan and Damascus. Threat perceptions and security concerns between Israel and Iran could 

reach to a critical point that a nuclear exchange becomes inevitable, even if limited in nature, between 

the two countries.

ÅNuclear warheads have long been targeted at population centers in addition to military targets,

with the primary purpose of destroying an entire city with just one or two nuclear weapons. Actual 

damages are likely to be greater than that calculated in this study, due to indirect effects such as

deaths resulting from injuries and the unavailability of medical attention and facilities.

ÅIt is highly possible that in a Nuclear Missile exchange between Israel and Iran, one or two of 

the Iranian missiles stray off their respective flight paths and land on Amman the capital 

of Jordan, with the other missile landing on Damascus the capital of Syria.

ÅFurthermore, if a nuclear warhead missile lands in Tel Aviv, destruction will not be limited to 

that city but would spill out into the density of the surrounding region.  This will include the 

West Bank  and Jerusalem, historically the eternal capital of three religions and the history of 

faiths combined whatever the current balance of power.  The Jordan Valley, the food bowl for 

Jordan and Palestine, the ancient Dead Sea region and eventually to Amman itself. That is in the 

eventuality that a stray missile does not land in Amman itself that would shift the radius of impact and 

destruction further out.

Introduction:
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ÅThe population of Palestinians living in the West Bank (area 5,860 sq.km)  is 2,461,267, 

giving a population density of 420 per sq. km (source: CIA Factbook 2009). In our calculations 

we did not take them into consideration.  Definitely though, in a 100KT nuclear detonation over 

Tel Aviv, a large % of the West Bank Palestinian population will be exposed to a radiation 

fallout up to 1000 rems.

ÅThe study addresses the extent to which civilian targets will be damaged and the casualties 

associated with such a war. The study discounts any other consequential damages that may 

result for instance out of building and forest fires, the level of Civil Defense, Emergency 

Response Centers in the country, and the level of medial attention and readiness of hospitals 

to take in large casualties in a short period of time.

ÅThe models we used to calculate fatalities and injuries are somewhat restricted to the 

immediate and short term effects of a nuclear weapon detonation. Clearly other effects on the 

society overall, the collapse of the industrial sector close to the attack area, the long term 

economic destruction, and the possibility that significant ecological damage has been inflicted, 

will unfold over the years or even generations.

ÅFor lives to be saved immediately after a nuclear attack, it is necessary to provide food, 

water, electricity, medical supplies and care, hospitals, and shelter. Rescue and recovery 

operations conducted by an Emergency Response Center ïif such centers even exist in 

Tehran for example, will depend heavily on their reestablishment. 

ÅGiven the dissemination of improved design and boosted weapon technology and the

probable thermonuclear capability of Israel and possible (declared capability) of India, we

consider yields 20KT, 100KT and 500KT for the Nuclear Weapons.  
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The following references were used as a basis for all calculations and texts in this study:

The Effects of Nuclear Weapons

Samuel Glasstone and Philip J. Dolan, 3rd Edition

Prepared and Published by the

US Department of Defense

US Department of Energy

1977

Computer Software Used in the study:

ñHotSpotò

Health Physics Code

Version 2.07

Steven G. Homann

National Atmospheric Release Advisory Center

Lawrence Livermore National Laboratory

Livermore, CA 94550

March 1, 2009

The U.S. Nuclear War Plan: A Time for Change

Appendix D: Nuclear Weapons Effects Equations List

Matthew G. McKinzie and William Arkin

National Resource Defense] Council

USA

June 2001

The Effects of Nuclear War

May 1979, 

Congress of the United States of America

Office of Technology Assessment.
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Summary
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Hiroshima: Height of Burst : 1,670 ft
Yield : 12.5 Kilotons

Nagasaki: Height of Burst : 1,640 ft
Yield : 22 Kilotons

Estimates of Casualties

Hiroshima Nagasaki

Pre-raid population 256,000 173,800

Dead 68,000 38,000

Injured 76,000 21,000

Total Casualties 144,000 59,000

Historical Reference

Casualties at Hiroshima and Nagasaki 

(Source: Samuel Glasstone and Philip J. Dolan, The Effects of Nuclear Weapons, 1977) 

Because the Hiroshima bomb was detonated at a height of 1,670 ft, many of the 

fatalities were Immediate; additional fatalities occurred days, weeks, or even years later.  
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20 KT 100 KT 500 KT

City: Fatalities Injuries Fatalities Injuries Fatalities Injuries

Amman 5,226 1,877 15,191 5,494 34,643 8,215

Tehran 8,565 3,077 24,894 9,004 56,771 13,463

Tel Aviv 3,084 1,108 8,966 3,243 20,445 4,849

Damascus 17,253 6,197 50,146 18,136 114,356 27,119

Blast Effects
(10 and 15 psi)

Å300 rem dosage:
Vomiting and nausea in nearly all exposed population on first day, followed by 
other symptoms of radiation sickness; about 20% deaths within 2 to 6 weeks 
after exposure; survivors convalescent for about 3 months.

Å1000 rem dosage:
Vomiting and nausea in all those exposed within 1 to 2 hours; probably no 
survivors from radiation sickness.  

For  the Fallout Radiation we consider the following amounts of dosage:
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Tehran
(Blast plus Fallout Radiation Total Fatalities)

500 KT

Population of Iran (CIA World Factbook 2009): 66,429,284

1 Week Fatalities % of Pop Injuries % of Pop

20 KT 76,139 0.1 310,049 0.5

100 KT 306,682 0.5 1,185,144 1.8

500 KT 1,471,034 2.2 5,130,426 7.7
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Tel Aviv
(Blast plus Fallout Radiation Total Fatalities)

500 KT

Population of Israel (CIA World Factbook 2009): 7,233,701

1 Week Fatalities % of Pop Injuries % of Pop

20 KT 27,420 0.4 111,660 1.5

100 KT 110,448 1.5 426,816 5.9

500 KT 529,776 7.3 1,847,664 25.5
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Amman

(Blast plus Fallout Radiation Total Fatalities)

500 KT
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Population of Jordan (CIA World Factbook 2009): 6,342,948

1 Week Fatalities % of Pop Injuries % of Pop

20 KT 46,463 0.7 189,203 3.0

100 KT 187,148 3.0 723,216 11.4

500 KT 897,676 14.2 3,130,764 49.4
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Damascus - Syria

(Blast plus Fallout Radiation Total Fatalities)

500 KT
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Population of Syria (CIA World Factbook 2009): 20,178,485

1 Week Fatalities % of Pop Injuries % of Pop

20 KT 153,379 0.8 624,583 3.1

100 KT 617,789 3.1 2,387,388 11.8

500 KT 2,963,293 14.7 10,334,877 51.2
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Proliferation of Ballistic Missiles
In the Region
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Ballistic Missile Range Classifications

SRBM Short- Range Ballistic Missile < 1000 km

MRBM Medium-Range Ballistic Missile 1,000 ς3,000 km

IRBM Intermediate-Range Ballistic Missile 3,000 ς5,500 km

ICBM Intercontinental-Range Ballistic Missiles > 5,500 km

Strategic Ballistic Missile
{ǳŦŦƛŎƛŜƴǘ ǊŀƴƎŜ ǘƻ ǊŜŀŎƘ ǘƘŜ ŜƴŜƳȅΩǎ Ǿƛǘŀƭ 
strategic targets.

Tactical Ballistic Missiles Insufficient range for strategic attacks.

Theater Ballistic Missiles (TBM)
Sufficient range to cover an entire Theater of 
War (i.e. less than 5,000 km)

Submarine-Launched Ballistic Missile (SLBM)
Launched from a Submarine, regardless of 
maximum range. 

In the tables that follow, CEP is quoted as in the sources, others are assumed to be 0.1% of Range.
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Short Range Ballistic Missiles

(SRBM < 1,000 km)

(India)

(Pakistan)

(Syria)

(Iran)

Range km

(Adapted from Anthony Cordesman CSIS)
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(India)

(Pakistan)

(Israel)

(Iran)

Range km

Medium Range Ballistic Missiles

(MRBMs 1,000 ï3,000 km)

(Adapted from Anthony Cordesman CSIS)
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Intermediate Range Ballistic Missiles

(IRBMs 3,000 ï5,500 km)

(Iran)

(India)

(India)

(Israel)

(Iran)

Inter-Continental Ballistic Missiles

(ICBMs > 5,000 km)

Range km

Range km

(Adapted from Anthony Cordesman CSIS)
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Designation Progenitor Missiles Class Propellant Payload (kg) Range (km) Estimated CEP

Mushak-120 CSS-8, SA-2 SRBM Solid 500 130 130 m

Mushak-160 CSS-8, SA-2 SRBM Liquid 500 160 160 m

Mushak-200 SA-2 SRBM Liquid 500 200 200

Shahab-1 N. Korean SCUD B SRBM Liquid 987-1,000 300 450

Shahab-2 N Korean SCUD C SRBM Liquid 750-989 500 700

Shahab-3 N. Korea Nodong-1 MRBN Liquid 760-1,158 1,300 1,300 m

Shahab-4 bΦ YƻǊŜŀ ¢ŀŜǇΩƻ-dong-1 MRBM Liquid 1,040-1,500 3,000 3,000 m

Ghadr 101 Pakistan Shaheen-1 MRBM Solid NA 2,500 2,500 m

Ghadr 110 Pakistan Shaheen-2 MRBM Solid NA 3,000 3,000 m

IRIS China M-18 MRBM Solid 760-1,158 3,000 3,000 m

Kh-55 Soviet AS-15 Kent MRBM Jet Engine 200kgt nuclear 2,900-3,000
2,900 ς3,000 

m

Shahab-5 bΦ YƻǊŜŀ ¢ŀŜǇΩƻ-dong-2 IRBM Liquid 390-1,000 5,500 5,500 m

Shahab-6 bΦ YƻǊŜŀ ¢ŀŜǇΩICBM Liquid 270-1,220 10,000 10 km

(Source: Anthony Cordesman. CSIS)

Iran Ballistic Missiles
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Range (km) Payload (kg)

1,350 1,158

1,400 987

1,500 760

1,540 650

1,560 590.27

1,580 557.33

1,600 550

1,780 240

2,000 0

Shehab 3/3A

(Source: Missile Defense Program Overview for the European Union, Committee on Foreign Affairs, Subcommittee 

on Security and Defense. Dr. Patricia Sanders. Executive Director. Missile Defense Agency)
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ÅIsrael launched a Jericho II missile across the Mediterranean that landed about 250 miles north of Benghazi, Libya. 

The missile flew over 800 miles, and U.S. experts felt it had a maximum range of up to 900-940 miles (1,450 kilometers), 

which would allow the Jericho II to cover virtually all of the Arab world.

ÅThe most recent version of the missile seems to be a two-stage, solid-fuel propellant with a range of up to 900 miles 

(1,500 kilometers) with a 2,200 pound payload. 

ÅThere are reports that Israel is developing a Jericho III missile, based on a booster it developed with South  Africa in the 

1980s. Janeôs estimated that the missile has a range of up to 5,000 kilometers and a 1,000-kilogram warhead. This 

estimate is based largely on a declassified Defense Intelligence Agency estimate of the launch capability of the Shavit 

booster that Israel tested on September 19, 1988.

System Class Payload Warhead Range (km) Estimated CEP

Jericho I Short Range 
Ballistic Missile 
(SRBM)

Single Warhead 450 kg;
Nuclear 20KT;
HE

500 km 500 m
(Obsolete)

Jericho II Medium Range 
Ballistic Missiles 
(MRBM)

Single Warhead Nuclear 1MT;
HE

1,500 km 1.5 km

Jericho III Intercontinental 
Range Ballistic 
Missile (ICBM)

Single Warhead 750 Kg 4,800 ς6,500 km 4.8 ς6.5 km

Israel Ballistic Missiles

(Source: Israeli Weapons of Mass Destruction. An Overview Anthony H. Cordesman, CSIS, June 2008)
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Syrian Surface To Surface Missiles
(SRBMs)

SSM Tels/Missiles
Single Warhead 

(kg)
Range (km) Estimated CEP

SS-1c Scud B 18/200 985 300 450 m

SS-1d Scud C 8/120 500 500 700 m

SS-1e Scud D + NA 700 700 m

SS-21b Scarab (Improved 
Version)

18 482 120 120 m

Frog 7b 18 200 to 457 68 68 m

(Source: Anthony Cordesman. CSIS)
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Designation Class Propellant Warhead (kg) Range (km) Estimated CEP

Haft I SRBM Solid
500 
350 

60-80
100

70 m
100 m

M-11 SRBM Solid 700 300 300 m

Haft II SRBM Solid
500
300

280
300

300 m
300 m

Haft III SRBM Solid 500 550 550 m

Ghauri I MRBM Liquid 500-750 1,300-1,500 1.4 km

Ghauri II MRBM Liquid 1000 2,000 ς2,300 2.2 km

Ghauri III MRBM Liquid 1000 3,000 3.0 km

Shaheen I SRBM Solid 1000 750 750 m

Shaheen II MRBM Solid 1000 2,000 2.0 km

Pakistan Ballistic Missiles

(Source: www.fas.org)



6/1/2009 29



6/1/2009 30

Designation Class Propellant Warhead (kg) Range (km) Estimated CEP

Prithvi I SRBM Liquid 1,000 150 150 M

Prithvi II SRBM Liquid 500-1,000 250 250 M

Dhanush SLBM Liquid 500 250 250 

Agni I SRBM Solid 1,000 700-1,000 1 KM

Agni II MRBM Solid 1,000 2,500-3,000 3 KM

Agni III IRBM Solid 1,000 3,500-4,000 4 KM

Surya ICBM Solid 1,000 8,000 8 KM

India Ballistic Missiles

(Source: www.fas.org)
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Effects of a Nuclear Explosion



The Energy of a Nuclear Explosion 

Thermal Radiation
Blast and Ground Shock

Ionized Radiation

5%  Prompt (first minute)

10% Delayed (minutes to years)

Personnel exposed to a nuclear explosion may be killed or suffer injuries of various types. Casualties are primarily

caused by blast, thermal radiation, and ionizing radiation. The distribution and severity of these injuries depends on

device yield, height of burst, atmospheric conditions, body orientation, protection afforded by shelter, and the general

nature of the terrain.

The energy of a nuclear explosion is partitioned as follows:

336/1/2009



ÅFireball:

oA nuclear explosion produces a fireball of incandescent gas and vapor.

oInitially, the fireball is many times more brilliant than the sun at noon, but quickly decreases

in brightness and continues to expand.

o Because of the extremely high temperatures, the fireball emits thermal (or heat) radiation capable of

causing skin burns and starting fires in flammable material at a considerable distance. 

o In a matter of seconds, the fireball will have reached its maximum diameter after which it 

it starts cooling down and in a matter of minutes will have cooled sufficiently so that it no longer glows.

o Consequently, a lengthening (and widening) column of cloud (or smoke) is produced. This cloud consists

chiefly of very small particles of radioactive fission products and weapon residues. The speed with which the

top of the radioactive cloud continues to rise depends on the meteorological conditions as well as the energy

Yield of the weapon.

o After the radioactive cloud attains its maximum height in a matter of minutes, it grows laterally to produce 

the characteristic mushroom shape. The cloud may continue to be visible for almost an hour before being

dispersed by the winds into the surrounding atmosphere.  

ÅBlast:

o Blast casualties may occur due to the direct action of the pressure wave. The destructiveness

of the blast depends on its peak overpressure and duration of the positive pressure wave (or Impulse).

ÅThermal Radiation:

o Burn casualties may result from the absorption of thermal radiation energy by the skin, heating

or ignition of clothing, and fires started by the thermal pulse or as side effects of the air blast or the 

ground shock.

o Exposed eyes are at risk of permanent retinal burns and flash blindness out to relatively large

distances (especially at night when the diameter of the pupil is maximum).

346/1/2009



ÅIonizing Radiation:

o Radiation casualties may be caused by prompt nuclear radiation or by radioactive fallout.

o Prompt ionizing radiation consists of X-rays, Gamma rays, and neutrons produced in the first minute following the 

nuclear explosion.

o Unprotected individuals could receive in excess of the prompt ionization radiation dose required for 50% lethality 

(within weeks).

o The delayed ionizing radiation is produced by fission products and neutron-induced radionuclides in surrounding 

materials (soil, air, structures, nuclear device debris).

o These radioactive products will be dispersed downwind with the fireball/debris cloud.

o As the cloud travels downwind, the radioactive material that has fallen and settled on the ground creates a footprint of 

deposited material (fallout).

o The exposure to the fallout is the dominant source of radiation exposure for locations beyond the prompt effects of the 

nuclear detonation.

o The dose received depends upon the time an individual remains in the contaminated area. Unprotected individuals 

remaining in the contamination zone for the first hour following the nuclear explosion could receive in excess of the 

fallout dose required for 50% lethality (within weeks).

oThe Roentgen is a measure of exposure to gamma rays or x-rays. It is a unit of energy absorption of all kinds of nuclear 

radiation.

üDose in Rems = Dose in Rads x RBE

üRBE: Biological Dose. 

üREM: Roentgen Equivalent in Man.

ÅElectromagnetic Pulse (EMP): 

o Not all electronic equipment within the EMP-effects circle will fail. The amount of failure will increase the closer to 

ground zero the equipment is located, the larger the equipmentôs effective receptor antenna, and the equipmentôs 

sensitivity to EMP effects.

o The effects of EMP occur at the instant of the nuclear detonation and ends within a few seconds. Any equipment that 

will be damaged by EMP will be damaged within those seconds.

o Electronic equipment entering the area after the detonation will function normally as long as they do not rely on 

previously damaged equipment, e.g. repeaters, power supplies, etc.

356/1/2009
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20 KT 100 KT 500 KT

Fireball Elapsed time to reach maximum diameter
1 sec 1 sec 1 sec

Maximum diameter 580 m 1,100 m 2,100 m

Thermal Radiation Temporarily flash blindness from scattered light out to a distance of distance 

of :
23 km
14 miles

26 km
16 miles

29 km
18 miles

Individuals who directly view the initial fireball could experience retinal 

burns to a distance of:
25 km
16 miles

30 km
19 miles

35 km
22 miles

Unprotected individuals could receive in excess of the thermal radiation dose 

required for third degree burns, out to a distance of:   
1.9 km
1.2 miles

3.9 km
2.4 miles

7.8 km
4.8 miles

Ionizing Radiation Unprotected individuals could receive in excess of the prompt ionization 

radiation dose required for 50% lethality (within weeks), out to a distance of:
1.6 km
0.98 miles

2.0 km
1.24 miles

2.5 km
1.58 miles

Unprotected individuals remaining in the contamination zone for the first 

hour following the nuclear explosion could receive in excess of the fallout 

dose required for 50% lethality (within weeks), out to a distance of about:

9 km
6 miles

13 km
8 miles

15 km
9 miles

The idealized maximum width of the fallout footprint is about: 0.47 km
0.29 miles

0.78 km
0.49 miles

6.5 km
4.1 miles

For individuals remaining in the contamination for the first 24 hours, the 

downwind extent of the 50%  lethality contour increases to approximately:
20 km
12 miles

33 km
21 miles

55 km
34 miles

The 50% lethality contour width increases to about: 1.2 km
0.80 miles

3.1 km
1.9 miles

8.1 km
5.0 miles

Electromagnetic 

Pulse (EMP)

The EMP range (is the outer extent that any EMP effects are expected to 

occur) for the detonation is approximately:
5 km
3 miles

6 km
4 miles

7 km
4 miles



Casualties  Assumptions & Estimation
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ÅNuclear weapons of the order of 100 KT, 500 KT and 1,000 KT can obviously cause more

casualties than the Hiroshima Nuclear Bomb (12.5 KT). In order to calculate these casualties, 

the fatalities and injuries at Hiroshima were extrapolated to fatalities and injury rates caused

by Nuclear Weapons of different yields.

ÅBlast kills people by indirect means rather than by direct overpressure. While a human

body can withstand up to 30psi of overpressure, the winds associated with as little as 2 to 3 psi

could be expected to blow people out of typical modern office buildings.

ÅMost blast deaths come about as a result from occupied buildings collapsing, from people being

blown into objects or smaller objects being blown onto or into people.

ÅIn order to estimate the number of fatal and injury rates from any given explosion, assumptions

have to made about the proportion of people who will be killed or injured at any given over-

pressure as shown in the next slide. 



Vulnerability of Population in Various

Overpressure Zones

P
o
p
u
la

ti
o
n

(Source: The Effects of Nuclear War. May 1979, Congress of the United States. Office of Technology Assessment)

98%

2%

50%

40%

10%

5%

45%

50%

25%

75%
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Nuclear Blast Effects

Peak 
Overpressure 

Peak Wind Velocity 
(meter/sec)

Typical Blast Effects

20 psi 210 Reinforced concrete structures are leveled.

10 psi 130
Most factories and commercial buildings are 
collapsed. Small wood-frame and brick residences 
destroyed and distributed as debris.

5 psi 71
Lightly constructed commercial buildings and 
typical residences are destroyed, heavier 
construction is severely damaged.

3 psi 42
Walls of typical steel-frame buildings are blown 
away; severe damage to residences. Winds 
sufficient to kill people in the open. 

1 psi 16
Damage to structures, people endangered by flying 
glass and debris.

Source: The Effects of Nuclear War. May 1979, Congress of the United States. Office of Technology Assessment

406/1/2009
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Peak Overpressure Typical Blast Effects

5 psi Light Housing Destroyed

10 psi Brick Housing/Commercial Building Destroyed

20 psi Reinforced Concrete Structures Destroyed

100-500 psi Nuclear Weapon Storage Bunkers

100-1,000 psi Command Bunkers

500-10,000 psi Missile Silos

1,000 ς10,000 psi Deep Underground Command Facilities

Military Targets Blast Effects

(Source: Alexander Glaser Princeton University February 12, 2007. Adapted from Physical Vulnerability Handbook)



ÅActing on the human body, the shock waves cause pressure waves through the tissues. These waves mostly 

damage junctions between tissues of different densities (bone and muscle) or the interface between tissue and air, 

lungs and the gut, which contain air, are particularly injured. 

ÅThe damage causes severe hemorrhaging or air embolisms, either of which can be rapidly fatal. The overpressure 

estimated to damage lungs is about 68.9 kPa (10 psi). Some eardrums would probably rupture around 22 kPa 

(0.2 atm, 3 psi) and half would rupture between 90 and 130 kPa (0.9 to 1.2 atm, 13 to 18 psi). (1 kilopascal kPa=0.145 psi) 

Chronological Development of an Air Burst

426/1/2009



6/1/2009 43

ÅFor an air burst, the height of burst is fundamental in determining the optimum height

which maximizes the range on the ground of the Peak Over Pressure in the blast.

ÅThe optimum height depends mainly on the Yield and on the value of the Over Pressure. 

ÅIn our scenario calculations we assume a Surface Blast  i.e. zero height.

ÅFor example the Height of Burst at Nagasaki and Hiroshima (580  and 500 meters respectively) 

where  calculated in order  to maximize the area over which 15 psi or more occurs, resulting in a 

distance of1 kilometer from ground zero. Which comes out to be 2 times the distance if it was a 

surface burst.

ÅThere are also specific heights different from those for the maximum damage, which maximize 

the ranges for either thermal radiation or the initial nuclear radiation.

ÅIt is evident that there are a number of variations which are possible resulting in both the number

and type of injuries associated with an airburst. 

ÅFor example, the maximum radius of destruction on the ground for a 100 kiloton warhead is

roughly 6 kilometers for targets disabled by 2 psi overpressure, and 3 kilometers for targets 

disabled by 5 psi.

(Source: Samuel Glasstone and Philip J. Dolan, The Effects of Nuclear Weapons, 1977.

Depressed Trajectory SLBMs. Gronlund and Wright, Science & Global Security 1992, Volume 3, pp. 101-159) 



Acute Exposure (within 24 
hours), Roentgens  - rems

Probable Effect

0-50 No obvious effect, possibly minor blood changes.

80-120
Vomiting and nausea for about 1 day in 5 to 10% of exposed population; fatigue but 
no serious disability.

130-170
Vomiting and nausea for about 1 day, followed by other symptoms of radiation 
sickness in about 25% of those exposed; no deaths anticipated.

180-220
Vomiting and nausea for about 1 day, followed by other symptoms of radiation 
sickness in about 50% of exposed population; no deaths anticipated.

270-330
Vomiting and nausea in nearly all exposed population on first day, followed by other 
symptoms of radiation sickness; about 20% deaths within 2 to 6 weeks after 
exposure; survivors convalescent for about 3 months.

400-500
Vomiting and nausea in all those exposed on first day, followed by other symptoms 
of radiation sickness; about 50% deaths within 1 month; survivors convalescent for 
about 6 months.

550-750
Vomiting and nausea in all those exposed within 4 hours 4 hours, followed by other 
symptoms of radiation sickness, up to 100% deaths; few survivors convalescent for 
about 6 months.

1,000
Vomiting and nausea in all those exposed within 1 to 2 hours; probably no survivors 
from radiation sickness.  

5,000 Incapacitation almost immediately; all those exposed will be fatalities within 1 week.

Expected Effects of Acute Whole-Body Radiation Doses

(Source: Destruction of Nuclear Energy Facilities in War. Bennet Ramberg. Lexington Books. Page 4) 
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Radioactive Plume ï10 Kiloton Nuclear Detonation

Prompt injuries (circle) 

Radioactive Plume (fallout) 

Dose rate at 4 hours in cGy(rad)/hr 

Assumptions Surface burst 

10 mph wind from SW 

Flat topography 

Adapted from presentation by Col. William Dickerson, MD, USAF, AFRRI 
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The Inclusion of Jordan and Syria
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Iranian Nuclear Strike at Tel-Aviv Israel

with missiles straying from the Flight Path onto Amman and Damascus

Stray

Missile

Stray

Missile

Ballistic Missile

Trajectory

IRAN
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ÅThe Jordan Valley is divided into several distinct geographic sub-regions. The northern part is

known as the ñGhorò, and it includes the Jordan River. The region is several degrees warmer

than the rest of Jordan and itôs year-round agricultural climate, fertile soil and water supply have

made it the food basket of Jordan. Jordanôs main agricultural farms are located in the Jordan Valley.

ÅThe Dead Sea is a salt lake some 420 meters below sea level, making it the lowest point on the

surface of the earth on dry land. Itôs main tributary is the River Jordan. Main product produced is

Potash and down stream mineral industries for health and cosmetics.

ÅSo any missile with a nuclear warhead landing in Tel-Aviv, Israel, will affect the West Bank causing

a large number of fatalities and injuries to the Palestinian inhabitants, pollute and contaminate the

agricultural land and resources that lie in the Jordan Valley, and over the longer term fallout radiation

reaching the outskirts of Amman, Jordan, which is some 108km from Tel Aviv.

ÅIn addition to being affected by fallout radiation as a result of an Iranian missile landing in Tel Aviv, 

there is also the probability that a missile can stray away from itôs ballistic flight path and land in 

Amman, or Damascus, and even in the heart of the West Bank on the Palestinian people.

Jordan Valley and the Dead Sea
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Lake Tiberias Golan Heights
Northern Jordan Valley

(Ghor)

The Jordan Valley

ÅDistance Tel Aviv to Amman: 108 km

ÅDead Sea: 420 meters below sea level.

ÅMain tributary is the River Jordan

Haifa

Netanya

Tel Aviv - Yafa

Ashdod

Ashqelon

Gaza

Dead Sea

GAZA
STRIP
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Tel Aviv 100 KT Nuclear Radiation Fallout Contours

(1 year)

Inner 1000 rem 38 km2

Middle 300 rem 142 km2

Outer 200 rem 210 km2

Effective Wind Speed : 5 meters/sec
Prevailing Winds from the NW

Jordan

Syria

Amman
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Netanya 100 KT Nuclear Radiation Fallout Contours

(1 year)

Effective Wind Speed : 5 meters/sec
Prevailing Winds from the NW

Inner 1000 rem 38 km2

Middle 300 rem 142 km2

Outer 200 rem 210 km2

Amman

Syria

Jordan
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Haifa 100 KT Nuclear Radiation Fallout Contours

(1 year)

Effective Wind Speed : 5 meters/sec
Prevailing Winds from the NW

Inner 1000 rem 38 km2

Middle 300 rem 142 km2

Outer 200 rem 210 km2

Amman

Syria

Jordan

Damascus
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Israeli Nuclear Strike at Tehran and 
the Bushehr Nuclear Power Plant
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Israeli Nuclear Strike at Tehran and Bushehr Nuclear Power Plant

Bushehr

IRAN

Tel Aviv ïTehran   : 1,585 km

Tel Aviv ïBushehr : 1580 km
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Consequences if a Nuclear Weapon Destroys a Nuclear Power Plant

Such as the Bushehr 1000 MWt Light Water Nuclear Reactor.

ÅTo attack the core of a nuclear reactor would require a missile with high accuracy or a CEP 

in meters. In a worst case analysis the probability of such a strike being successful, even

as a result of launching a number of missiles on the complex, should be taken into consideration.  

ÅA very large amount of radioactive material resides in the core of a nuclear reactor, which 

tends to take longer to decay than the fallout from a nuclear explosion.

ÅConsequently, the fallout from a nuclear reactor that has been attacked would be somewhat 

less in intensity (in particular in the first 24 hours) or widespread than fallout from a nuclear 

weapon detonation, but would definitely stay radioactive for longer periods of time.

ÅIn such cases the areas around the reactor should be cleared and decontaminated as soon as

Possible, and those that remain should be put in shelters.



Radionuclide Radiation Critical Organ
Half Life

Physical Biological Effective

Iodine-131 Beta Thyroid 8 days 138 days 7.6 days

Strontium-90 Beta Bone 28 years 50 years 18 years

Cesium-137 Gamma Whole Body 30 years 70 days 70 days

Plutonium-239 Alpha
Bone 24,400 years 200 years 198 years

Lung 24,400 years 500 days 500 days

(Source: Destruction of Nuclear Energy Facilities in War. Bennet Ramberg. Lexington Books. page3 

ÅHighest level of environmental damage is caused by a strike on the Reactor, Spent Fuel Storage
and the Reprocessing Plants.

ÅActinides and Fission products are highly radioactive elements resulting from the fission
process in the Reactor. Iodine-131, Stontium-90, Cesium-137 and Plutonium-239, have all
been identified as the most damaging to human health. 

Half-Lives of Radionuclides in Body Organs

Environmental Damages due to the Destruction of Nuclear Power Facilities
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Tel Aviv 20 KT Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

480 20

550 15

675 10

1000 5

1400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

675 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

675 meters from Ground Zero will 

sustain Serious Injuries.
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Tel Aviv 100kt Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

813 20

935 15

1,155 10

1,720 5

2,400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

1,155 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

1,155 meters from Ground Zero will 

sustain Serious Injuries.
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Tel Aviv 500 KT Nuclear Weapon Blast

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

1,960 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

1,960 meters from Ground Zero will 

sustain Serious Injuries.

Range 
(meter)

Peak 
Overpressure 

(psi)

1,390 20

1,600 15

1,960 10

2,950 5

4,100 3
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Tehran 20 KT Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

480 20

550 15

675 10

1000 5

1400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

675 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

675 meters from Ground Zero will 

sustain Serious Injuries.
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Tehran 100 KT Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

813 20

935 15

1,155 10

1,720 5

2,400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

1,155 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

1,155 meters from Ground Zero will 

sustain Serious Injuries.
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Tehran 500kt Nuclear Weapon Blast

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

1,960 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

1,960 meters from Ground Zero will 

sustain Serious Injuries.

Range 
(meter)

Peak 
Overpressure 

(psi)

1,390 20

1,600 15

1,960 10

2,950 5

4,100 3
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Damascus 20 KT Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

480 20

550 15

675 10

1000 5

1400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

675 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

675 meters from Ground Zero will 

sustain Serious Injuries.
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Damascus 100 KT Nuclear Weapon Blast

Range 
(meter)

Peak 
Overpressure 

(psi)

813 20

935 15

1,155 10

1,720 5

2,400 3

At the Peak Overpressure of 10 psi:

Å50% of people located at the distance of

1,155 meters from Ground Zero will

sustain Fatal Injuries.

Å40% of people located at the distance of

1,155 meters from Ground Zero will 

sustain Serious Injuries.


