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The	
  effects	
  depend	
  on:	
  
Ø Size	
  and	
  numbers	
  of	
  explosions	
  

Ø Height	
  of	
  explosion	
  (including	
  ground	
  level)	
  
Ø Distance	
  of	
  subject	
  from	
  ground	
  zero	
  (centre	
  of	
  

explosion)	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Hiroshima,	
  6	
  August	
  1945	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  90,000-­‐	
  160,000	
  dead	
  by	
  2-­‐4	
  months	
  
a]er	
  the	
  bombing	
  from	
  immediate	
  effects	
  
and	
  later	
  effects	
  of	
  burns,	
  radiaCon	
  and	
  
related	
  disease.	
  	
  

	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  	
  	
  
	
  	
  

	
  



	
  	
  
"I	
  looked	
  toward	
  the	
  Honkawa	
  Elementary	
  	
  
	
  	
  School.	
  All	
  of	
  the	
  schoolchildren,	
  	
  
	
  	
  who	
  appeared	
  to	
  have	
  been	
  	
  
	
  	
  at	
  a	
  morning	
  assembly	
  	
  
	
  	
  in	
  the	
  schoolyard,	
  were	
  	
  
	
  	
  burned	
  black,	
  squa4ng	
  	
  
	
  	
  in	
  orderly	
  lines,	
  moConless.	
  	
  
	
  	
  A	
  relief	
  party	
  was	
  removing	
  the	
  corpses."	
  	
  
	
  

	
  	
  	
  	
  



	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Nagasaki,	
  9	
  August	
  1945	
  
	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  60,000	
  –	
  80,000	
  	
  Dead	
  by	
  2-­‐4	
  months	
  a]er	
  the	
  
bombing	
  	
  	
  from	
  immediate	
  effects	
  and	
  later	
  effects	
  of	
  	
  
burns,	
  radiaCon	
  and	
  related	
  disease.	
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•  Immediate	
  deaths	
  from	
  the	
  fire	
  
ball	
  –	
  the	
  centre	
  of	
  which	
  is	
  
several	
  million	
  degrees	
  C	
  

•  An	
  intense	
  flash	
  of	
  heat	
  radiaIon	
  
causes	
  lethal	
  burns	
  and	
  flash	
  
blindness	
  over	
  a	
  wide	
  area	
  

•  Immediate	
  deaths	
  from	
  the	
  shock	
  
wave	
  which	
  travels	
  at	
  supersonic	
  
speed	
  and	
  results	
  in	
  falling	
  
buildings	
  and	
  lethal	
  flying	
  objects	
  

	
  







Serious	
  casualIes	
  and	
  blast	
  pressure	
  	
  	
  
	
  1	
  psi	
  ~	
  6.9	
  kPa	
  



Damage	
  from	
  100	
  kt	
  nuclear	
  weapon	
  
exploded	
  over	
  Oslo	
  Richard	
  Moyes	
  ArIcle	
  36	
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•  IniIal	
  radiaIon	
  (one	
  third)	
  
•  RadioacIve	
  fallout	
  is	
  caused	
  especially	
  by	
  a	
  
groundburst	
  explosion	
  which	
  draws	
  debris	
  
into	
  the	
  fireball,	
  irradiaIng	
  it	
  and	
  spreading	
  it	
  
in	
  a	
  cigar-­‐shaped	
  area	
  down-­‐wind	
  



(100	
  rad	
  	
  equivalent	
  to	
  1	
  Gray)	
  exposure	
  to	
  500	
  rads	
  usually	
  causes	
  death	
  	
  within	
  14	
  days	
  



InternaIonal	
  Physicians	
  for	
  the	
  PrevenIon	
  of	
  Nuclear	
  War	
  

Exposure	
  to	
  ionizing	
  radiaCon:	
  
Acute	
  radiaCon	
  syndrome	
  

•  Large	
  external	
  doses	
  of	
  	
  X-­‐
rays,	
  gamma	
  rays,	
  and	
  
neutrons	
  	
  

•  DestrucIon	
  of	
  bone	
  marrow;	
  
gastrointesInal,	
  cardiovascular,	
  
and	
  central	
  nervous	
  system	
  
damage	
  

•  Death	
  can	
  occur	
  in	
  days	
  or	
  
weeks	
  

In	
  the	
  medium	
  term	
  radiaIon	
  exposure	
  would	
  cause	
  
immunosuppression,	
  decreasing	
  resistance	
  to	
  
infecIon	
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•  Health	
  services	
  (burns	
  ,	
  blood	
  transfusion	
  etc)	
  	
  
would	
  be	
  overwhelmed	
  

•  Economic	
  and	
  social	
  infrastructure	
  would	
  be	
  
wrecked	
  and	
  supply	
  chains	
  broken	
  

•  In	
  Hiroshima	
  and	
  Nagasaki	
  15–20%	
  died	
  from	
  
radiaIon	
  sickness,	
  20–30%	
  from	
  burns,	
  and	
  
50–60%	
  from	
  other	
  injuries,	
  compounded	
  by	
  
illness.	
  

•  A	
  nuclear	
  war	
  would	
  have	
  disproporIonately	
  
greater	
  effects	
  	
  



Can	
  civil	
  defence	
  preparaIons	
  protect	
  
populaIons?	
  	
  



Joseph	
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