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Some	
  history:	
  
In	
  the	
  1950s,	
  climate	
  science	
  was	
  not	
  well	
  
developed.	
  Many	
  prominent	
  scien3sts	
  did	
  not	
  
think	
  human	
  ac3vi3es	
  could	
  affect	
  climate.	
  

In	
  1958,	
  there	
  were:	
  
No	
  CO2	
  monitoring	
  data	
  (Keeling,	
  1960)	
  
No	
  solid	
  state	
  computers	
  (CDC	
  1604,	
  1960)	
  
No	
  Earth	
  observing	
  satellites	
  (Tiros,	
  1961)	
  
No	
  supercomputers	
  (CDC	
  6600,	
  1964)	
  
No	
  GCMs	
  (first	
  global	
  climate	
  models,	
  ~1964)	
  







Charles D. Keeling 
(1928-2005) 

Mauna Loa Observatory, 
Hawaii 

Measuring the amount of CO2 in the atmosphere 



My	
  CV:	
  
B.	
  S.,	
  meteorology,	
  Penn	
  State	
  U.,	
  1958-­‐1961	
  
Ph.	
  D.,	
  meteorology,	
  New	
  York	
  U.,	
  1961-­‐1966	
  
Postdoctoral	
  fellowships,	
  1966-­‐1971	
  
NASA	
  Goddard	
  Ins3tute	
  for	
  Space	
  Studies,	
  1971-­‐74	
  
Na3onal	
  Center	
  for	
  Atmospheric	
  Research,	
  1974-­‐79	
  
University	
  of	
  California,	
  San	
  Diego,	
  1979-­‐2014	
  

In	
  1958,	
  14	
  US	
  universi3es	
  offered	
  Ph.	
  D.s	
  in	
  my	
  field.	
  
Today,	
  more	
  than	
  70	
  universi3es	
  offer	
  such	
  a	
  Ph.	
  D.	
  
This	
  expansion	
  created	
  careers	
  for	
  my	
  genera3on.	
  

My	
  climate	
  research	
  began	
  in	
  1979	
  at	
  Scripps/UCSD.	
  



Climate	
  is	
  now	
  changing	
  on	
  “Planet	
  A”,	
  the	
  
actual	
  Earth,	
  and	
  we	
  have	
  scien3fic	
  tools	
  to	
  
observe,	
  understand,	
  and	
  predict	
  the	
  change.	
  

Planet	
  A	
  
and	
  
Planet	
  B	
  



Now	
  imagine	
  an	
  alterna3ve	
  history,	
  Planet	
  B,	
  
in	
  which	
  people	
  also	
  developed	
  an	
  energy	
  
system	
  based	
  on	
  fossil	
  fuels,	
  just	
  as	
  we	
  did	
  on	
  
Planet	
  A,	
  but	
  they	
  did	
  not	
  invent	
  satellites	
  and	
  
supercomputers	
  and	
  climate	
  models	
  un3l	
  long	
  
aber	
  2014.	
  This	
  might	
  easily	
  have	
  happened.	
  

On	
  Planet	
  B,	
  people	
  would	
  not	
  understand	
  
climate	
  change.	
  It	
  would	
  be	
  controversial,	
  and	
  
debated	
  for	
  ideological	
  and	
  poli3cal	
  reasons.	
  



People	
  who	
  refuse	
  to	
  accept	
  modern	
  climate	
  
science	
  are	
  effec3vely	
  living	
  on	
  Planet	
  B.	
  

Typically,	
  people	
  on	
  Planet	
  B:	
  
1.  Do	
  not	
  realize	
  climate	
  is	
  changing	
  now,	
  or	
  
2.  Cannot	
  accept	
  that	
  it	
  is	
  human-­‐caused,	
  or	
  
3.  Do	
  not	
  understand	
  how	
  serious	
  it	
  is,	
  or	
  
4.  Are	
  opposed	
  to	
  certain	
  policy	
  responses.	
  

In	
  the	
  US,	
  many	
  people,	
  including	
  the	
  leaders	
  
of	
  the	
  Republican	
  Party,	
  live	
  on	
  Planet	
  B.	
  	
  



In	
  the	
  1990s,	
  
I	
  spent	
  many	
  
summers	
  at	
  
AGCI.	
  

Catherine	
  
Gau3er	
  and	
  I	
  
co-­‐organized	
  
this	
  1994	
  
AGCI	
  session.	
  







Acknowledging	
  AGCI	
  and	
  4	
  women	
  with	
  whom	
  I	
  work.	
  

At	
  AGCI,	
  I	
  have	
  worked	
  with:	
  
Catherine	
  Gau3er	
  (radia3ve	
  transfer,	
  remote	
  sensing)	
  
Cherilynn	
  Morrow	
  (educa3on,	
  teacher	
  development)	
  

At	
  AGCI,	
  I	
  first	
  met:	
  
Susan	
  Joy	
  Hassol	
  (climate	
  communica3on)	
  
Lynn	
  Russell	
  (clouds,	
  aerosols,	
  climate	
  modeling)	
  

As	
  a	
  university	
  student	
  in	
  meteorology	
  (1958-­‐1961),	
  	
  
I	
  had	
  NO	
  female	
  classmates.	
  





Future	
  topics	
  for	
  AGCI	
  (examples):	
  

Science:	
  Why	
  are	
  IPCC	
  sea	
  level	
  projec3ons	
  too	
  low?	
  
1.  Should	
  IPCC	
  use	
  several	
  projec3on	
  methods?	
  
2.  Should	
  IPCC	
  de-­‐emphasize	
  projec3ons	
  for	
  2100?	
  
3.  Do	
  scien3sts	
  	
  “err	
  on	
  the	
  side	
  of	
  least	
  drama”?	
  

Solu3ons:	
  	
  
1.  A	
  Manhakan	
  Project	
  or	
  a	
  Marshall	
  Plan?	
  
2.  Who	
  should	
  be	
  the	
  trusted	
  messengers?	
  
3.  Can	
  scien3sts	
  and	
  journalists	
  usefully	
  co-­‐exist?	
  



Past and Projected Changes in 
Global Sea Level 



The	
  Marshall	
  Plan	
  
(1948-­‐1952)	
  was	
  a	
  bi-­‐
par3san	
  US	
  effort	
  to	
  
help	
  Europe	
  rebuild	
  
aber	
  World	
  War	
  II.	
  

It	
  cost	
  $13B,	
  plus	
  
another	
  $13B	
  spent	
  
pre-­‐1948.	
  

In	
  1948,	
  this	
  $26B	
  was	
  
10%	
  of	
  US	
  annual	
  GDP.	
  

It	
  would	
  be	
  equivalent	
  
to	
  about	
  $300	
  B	
  today.	
  



Trusted Messengers 
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