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Supplemental	  Figure	  1.	  Photograph	  of	  the	  South	  Asian	  brown	  haze	  over	  the	  Nepalese	  town	  of	  Phaplu	  (boIom	  panel),	  taken	  on	  
25	  March	  2001,	  approximately	  30	  km	  south	  of	  Mt.	  Everest	  (top	  panel),	  from	  a	  flight	  al*tude	  of	  about	  3	  km.	  Both	  photographs	  
were	  taken	  from	  the	  same	  loca*on,	  one	  viewing	  north	  (top)	  and	  the	  other	  (boIom)	  south.	  During	  the	  dry	  season	  from	  January	  
to	  April	  the	  brown	  sky	  seen	  over	  Nepal	  is	  typical	  of	  many	  areas	  in	  South	  Asia.	  The	  dry,	  north-‐east	  monsoonal	  winds	  carry	  this	  
anthropogenic	  haze	  thousands	  of	  kilometers	  south	  and	  south	  eastward	  and	  spread	  it	  over	  most	  of	  the	  tropical	  Indian	  ocean	  
between	  25°N	  to	  about	  5°S	  (see	  Figs.	  1	  and	  2A).	  	  
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Haze	  in	  the	  Indo-‐Gange*c	  Plains	  
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Conquest	  of	  Everest	  
29	  May	  1953	  

•  Hillary	  took	  the	  famous	  photo	  of	  
Tenzing	  posing	  with	  his	  ice-‐axe,	  
but	  since	  Tenzing	  had	  never	  used	  
a	  camera,	  Hillary’s	  ascent	  went	  
unrecorded.	  

•  All	  the	  photos	  of	  the	  
mountaineers	  on	  the	  top	  show	  
only	  Tenzing.	  When	  asked	  why	  
there	  were	  no	  photos	  featuring	  
Hillary,	  Sir	  Edmund	  replied,	  
“Tenzing	  did	  not	  know	  how	  to	  
operate	  the	  camera	  and	  the	  top	  
of	  Everest	  was	  no	  place	  to	  start	  
teaching	  him	  how	  to	  use	  it.”	  



Conquest	  of	  Everest	  by	  Air	  
3	  April	  1933	  





Meteorological	  Aspects	  
•  Of	  all	  the	  numerous	  scien*fic	  maIers	  

with	  which	  the	  expedi*on	  was	  
concerned,	  it	  was	  apparent	  that	  
meteorological	  and	  weather	  condi*ons	  
would	  be	  of	  primary	  importance	  

•  The	  outstanding	  meteorological	  factors	  
at	  the	  outset	  were	  in	  the	  first	  place,	  the	  
presence	  of	  clouds	  in	  the	  valleys	  and	  over	  
the	  mountains,	  and	  secondly	  the	  force	  of	  
the	  wind	  

•  There	  was	  no	  regular	  observatory	  within	  
eighty	  miles	  of	  the	  mountain,	  the	  nearest	  
permanent	  one	  being	  that	  maintained	  for	  
many	  years	  past	  by	  the	  Government	  of	  
India	  at	  Darjeeling	  



Clouds	  and	  Haze	  
•  Cloud	  condi*ons	  at	  Darjeeling,	  however,	  were	  by	  no	  means	  

necessarily	  the	  same	  as	  those	  around	  Everest	  and	  Makalu	  –	  a	  
hundred	  miles	  away,	  this	  being	  especially	  so	  owing	  to	  the	  Kanchen-‐	  
junga	  group	  having	  a	  special	  affinity	  for	  aIrac*ng	  clouds	  to	  it	  

•  The	  other	  observatory,	  in	  no	  way	  related	  to	  the	  mountain,	  was	  the	  
minor	  government	  one	  at	  Purnea,	  our	  base,	  160	  miles	  distant,	  
where	  again	  cloud	  condi*ons	  are	  totally	  different	  from	  those	  over	  
Everest	  

•  In	  autumn	  and	  spring	  the	  records	  show	  that	  the	  skies	  are	  nearly	  
always	  clear	  at	  this	  laIer	  sta*on	  

•  At	  the	  same	  *me	  observers	  on	  the	  ground	  except	  in	  the	  autumn,	  
were	  seldom	  able	  to	  see	  even	  the	  crest	  of	  the	  mountain	  owing	  to	  
the	  thick	  dust-‐haze	  rising	  up	  from	  the	  plains	  



Wind	  
•  There	  were	  special	  circumstances	  governing	  the	  wind	  
•  The	  first	  was	  fuel	  consump*on	  
•  A	  wind	  from	  either	  beam	  has	  the	  effect	  of	  increasing	  the	  distance	  which	  

an	  aeroplane	  must	  pass	  through	  the	  air	  in	  order	  to	  fly	  from	  point	  to	  point	  
•  The	  result	  is	  that	  more	  flying	  has	  to	  be	  done	  than	  if	  there	  were	  no	  wind,	  

the	  fuel	  consump*on	  being	  propor*onately	  increased	  
•  Our	  calcula*ons	  before	  leaving	  England	  were	  based	  on	  a	  wind	  speed	  of	  

forty	  miles	  an	  hour	  throughout	  the	  flight,	  it	  being	  assumed	  that	  this	  would	  
probably	  be	  from	  the	  west	  at	  right	  angles	  to	  the	  machine’s	  course	  

•  This	  figure	  was	  necessarily	  an	  arbitrary	  one…there	  had	  been	  no	  scien*fic	  
observa*ons	  of	  the	  wind	  veloci*es	  in	  the	  upper	  air	  in	  that	  region,	  and	  by	  
upper	  air	  one	  means	  heights	  of	  25000,	  30000,	  35000	  and	  40000	  feet	  	  



Wind	  Climatology	  
500	  mb 	   	   	   	   	   	   	   	  300	  mb 	  	  

40	  mph	  =	  17.9	  m/s	  



Enter	  the	  Meteorologist	  
•  We	  therefore	  communicated	  early	  with	  the	  Meteorological	  Department	  of	  

the	  Government	  of	  India	  to	  enlist	  their	  invaluable	  assistance	  in	  the	  
measurement	  of	  these	  wind	  speeds	  

•  Dr.	  Norman	  (sic)	  afforded	  the	  expedi*on	  the	  most	  valuable	  help,	  
detaching	  an	  expert	  meteorologist,	  Mr.	  S.N.	  Gupta,	  to	  form	  a	  special	  
upper-‐air	  sounding	  sta*on	  at	  Purnea	  

•  The	  procedure	  involved	  the	  sending	  up	  of	  balloons	  twice	  daily,	  at	  0630	  
hours	  and	  at	  1430	  hours;	  a	  similar	  procedure	  was	  carried	  out	  at	  Darjeeling	  

•  The	  weather	  bureau	  at	  CalcuIa	  telegraphed	  us	  at	  21:30	  hours,	  giving	  
informa*on	  of	  the	  general	  weather	  condi*ons	  along	  the	  Himalaya,	  and	  a	  
forecast	  of	  what	  might	  be	  expected	  in	  the	  Mt.	  Everest	  region,	  especially	  as	  
regards	  clouds	  and	  haze,	  and	  an	  es*mate	  of	  the	  direc*on	  and	  velocity	  of	  
the	  wind	  currents	  to	  be	  expected	  at	  various	  heights	  up	  to	  ten	  kilometers	  



Members	  of	  the	  Expedi*on	  

S.N.	  Gupta,	  meteorologist	  



The	  Flight	  -‐	  Departure	  
This	  morning	   (April	   3)	   the	   Indian	  Meteorological	   officer	   at	   Purnea,	  Mr.	  
S.N.	  Gupta,	  whose	  informa*on	  and	  advice	  has	  been	  of	  great	  value	  to	  the	  
expedi*on,	   reported	   from	   balloon	   observa*ons	   that	   the	   wind,	   which	  
previously	  had	  been	  unsuitable,	  had	  dropped	  to	  a	  velocity	  of	  57	  mph	  at	  
33,000	  feet,	  which	  al*tude	  we	  had	  decided	  would	  be	  the	  most	  suitable	  
working	  height	  for	  a	  photographic	  survey.	  	  Our	  two	  machines	  took	  off	  at	  
8:25	  from	  Lalbalu	  Aerodrome	  in	  s*ll	  air.	  Our	  direct	  route	  to	  the	  summit	  
meant	   flying	   on	   track	   342	   degrees.	   	   This	   necessitated	   changing	   the	  
compass	   course	  at	   intervals	  more	   to	   the	  west	  on	  account	  of	   increased	  
wind	   velocity	   with	   height	   according	   to	   our	   weather	   report.	   	   We	   had	  
relied	  on	  overcoming	  to	  some	  extent	  the	  difficulty	  of	  accurate	  compass	  
naviga*on	   caused	   by	   this	   frequent	   change	   of	  wind	   speed	   by	   the	   good	  
landmarks	  near	  and	  along	  the	  track.	  



Heavy	  Dust	  Haze	  
A	  heavy	   dust	   haze,	   rising	   to	   a	   considerable	   height,	   almost	   completely	  
obscured	   the	   ground	   from	   Forbesganj	   to	   the	   higher	  mountain	   ranges.	  
This	   made	   aerial	   survey	   work	   impossible.	   We	   climbed	   slowly	   at	   low	  
engine	  revolu*ons	  to	  a	  height	  of	  10,000	  feet.	  By	  this	  height	  the	  crews	  of	  
both	  machines	   had	   tested	   their	   respec*ve	   electrical	   hea*ng	   sets,	   and	  
McIntyre	  and	  I	  signalled	  to	  each	  other	  that	  everything	  was	  sa*sfactory.	  
Arer	   30	   minutes'	   flying	   we	   passed	   over	   Forbesganj,	   our	   forward	  
emergency	   landing	   ground,	   40	  miles	   from	   Purnea,	   and	   at	   a	   height	   of	  
19,000	  feet	  Everest	  first	  became	  visible	  above	  the	  haze.	  We	  flew	  lower	  
than	  our	  intended	  working	  height	  in	  order	  to	  make	  every	  endeavour	  to	  
pass	  over	  Komaltar,	  close	  to	  which	  is	  the	  ground	  control	  from	  which	  we	  
were	  to	  begin	  our	  survey.	  It	  proved	  impossible	  to	  iden*fy	  any	  landmarks	  
at	  all	  un*l	  approximately	  within	  20	  miles	  of	  the	  summit.	  



Supplemental	  Figure	  1.	  Photograph	  of	  the	  South	  Asian	  brown	  haze	  over	  the	  Nepalese	  town	  of	  Phaplu	  (boIom	  panel),	  taken	  on	  
25	  March	  2001,	  approximately	  30	  km	  south	  of	  Mt.	  Everest	  (top	  panel),	  from	  a	  flight	  al*tude	  of	  about	  3	  km.	  Both	  photographs	  
were	  taken	  from	  the	  same	  loca*on,	  one	  viewing	  north	  (top)	  and	  the	  other	  (boIom)	  south.	  During	  the	  dry	  season	  from	  January	  
to	  April	  the	  brown	  sky	  seen	  over	  Nepal	  is	  typical	  of	  many	  areas	  in	  South	  Asia.	  The	  dry,	  north-‐east	  monsoonal	  winds	  carry	  this	  
anthropogenic	  haze	  thousands	  of	  kilometers	  south	  and	  south	  eastward	  and	  spread	  it	  over	  most	  of	  the	  tropical	  Indian	  ocean	  
between	  25°N	  to	  about	  5°S	  (see	  Figs.	  1	  and	  2A).	  	  
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The	  Flight	  –	  Over	  the	  Top	  
At	   nine	   we	   passed	   over	   Chamlang	   at	   an	   al*tude	   of	   31000	   feet.	   	   On	  
approaching	  Lhotse,	  the	  southern	  peak	  of	  the	  Everest	  group,	  the	  ground	  
rises	  at	  a	  steep	  gradient	  and	  both	  machines	  experienced	  a	  steady	  down	  
current	   due	   to	   the	   deflec*on	   of	   the	   west	   wind	   over	   the	   mountain,	  
causing	   a	   loss	   of	   al*tude	   of	   1500	   feet	   despite	   all	   our	   efforts	   to	   climb.	  	  
Both	  aeroplanes	  flew	  over	  the	  summit	  of	  Everest	  at	  10:30,	  clearing	  it	  by	  a	  
hundred	   feet.	   	   The	  wind	   velocity	  was	  no*ceably	  high	  near	   the	   summit	  
but	  no	  bumps	  were	   felt	  by	  either	  aircrar.	   	   Fireen	  minutes	  were	   spent	  
flying	  in	  the	  neighborhood	  of	  the	  summit,	  and	  on	  account	  of	  the	  smooth	  
flying	   condi*ons	   the	   taking	   of	   close-‐range	   photographs	   was	   rendered	  
possible.	   	   Visibility	   of	   distant	   high	   peaks	   was	   very	   good.	   	   The	   great	  
Himalaya	  range	  could	  be	  seen	  extending	  to	  great	  distances,	  and	  provided	  
a	  magnificent	  spectacle.	  	  	  



Return	  Journey	  
The	  return	  journey	  was	  carried	  out	  at	  a	  slightly	  lower	  al*tude,	  so	  
as	   to	   secure	   beIer	   condi*ons	   for	   oblique	   photography.	   	   Both	  
machines	  landed	  at	  Lalbalu	  at	  11.25.	   	  Both	  pilots	  pay	  the	  highest	  
tributes	  to	  the	  splendid	  performance	  of	  the	  engines	  and	  aircrar.	  	  
The	  flight	  over	  Everest	   today	  was	  carried	  out	  with	  no	  more	  fuss	  
than	   an	   ordinary	   Service	   flight	   at	   home,	   and	  was	   completed	   in	  
exactly	   three	   hours.	   	   The	   only	   mishap	   was	   a	   fracture	   to	   Mr.	  
BonneI's	  oxygen	  pipe	  over	  the	  mountain	  top,	  unno*ced	  un*l	  the	  
cinematographer	  became	  faint	  with	  violent	  pains	  in	  the	  stomach.	  	  
He	   had	   to	   sit	   down	   in	   the	   cock	   pit,	   and	   eventually	   no*ced	   the	  
fracture.	  	  He	  *ed	  a	  handkerchief	  round	  the	  broken	  part,	  and	  soon	  
recovered	  sufficiently	  to	  con*nue	  his	  photographic	  work.	  
	  



CALIPSO	  2	  April	  2007	  

Mt.	  Everest	  
27°	  59'	  N	  	  86°	  56'	  E	  	  



CALIPSO	  2	  April	  2008	  

Mt.	  Everest	  
27°	  59'	  N	  	  86°	  56'	  E	  	  




