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Outline 

n  Context 

n  What do we know, and how do we know? 

n  Implications for the future 

n  Actions for today 



Quality of Life Issues for All of Us 



Why Does This Matter? 

n  Because the global environmental changes about which we are 
rightly concerned have immediate local implications 

n  As well as implications for decades to come 

n  Are quality of life issues for residents and the entire region 

n  Do not have the luxury to ignore what the facts tell us, or the 
experiences of others 

n  Recognize that we are collectively managing risks even as we 
seek to understand more 



A Long History 

n  For over 25 years in the US, the federal government agencies 
have collaborated on all the fields of climate science 

n  For the past 15, we have published our assessments of the 
state of the science regarding impacts in the US 

n  Paralleling the international scientific assessment process 

n  Where have we been, and where are we now in our 
understanding? 



A History of US Assessments 



Climate	  Change	  Impacts	  
in	  the	  United	  States	  

	  

Third	  Na)onal	  Climate	  Assessment	  
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Human-‐induced	  climate	  change	  has	  
moved	  firmly	  into	  the	  present.	  	  
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Americans	  are	  already	  feeling	  the	  
effects	  of	  increases	  in	  some	  types	  of	  
extreme	  weather	  and	  sea	  level	  rise.	  
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Impacts	  are	  apparent	  in	  every	  region	  and	  in	  
important	  sectors	  including	  health,	  water,	  

agriculture,	  energy,	  and	  more.	  
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There	  are	  many	  ac8ons	  we	  can	  take	  to	  reduce	  
future	  climate	  change	  and	  its	  impacts	  and	  to	  

prepare	  for	  the	  impacts	  we	  can’t	  avoid.	  
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The	  World	  is	  Warming	  

Numerous	  independent	  lines	  of	  evidence	  
demonstrate	  that	  warming	  has	  con8nued.	  
	  
Because	  human-‐induced	  warming	  is	  super-‐
imposed	  on	  a	  naturally	  varying	  climate,	  rising	  
temperatures	  are	  not	  evenly	  distributed	  across	  
the	  globe	  or	  over	  8me.	  	  
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Global	  Temperature	  and	  Carbon	  Dioxide	  
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Temperature	  Change	  by	  Decade	  
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Arc8c	  Sea	  Ice	  Decline	  
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Ice	  Loss	  from	  the	  Two	  Polar	  Ice	  Sheets	  
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Human	  ac8vity	  is	  the	  primary	  cause	  
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Carbon	  Emissions	  in	  the	  Industrial	  Age	  
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Major	  North	  American	  CO2	  Sources	  and	  Sinks	  
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Impacts	  Are	  Already	  Widespread	  
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Sea	  Level	  is	  Rising	  

Data	  from	  Permanent	  Service	  for	  Mean	  Sea	  Level	  



Water	  Stress	  in	  the	  U.	  S.	  
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Increase	  in	  Cooling	  Demand	  and	  
Decrease	  in	  Hea8ng	  Demand	  



Date	   Name	  of	  Mee8ng	   24	  

Paths	  of	  Hurricanes	  Katrina	  and	  Rita	  Rela8ve	  to	  
Oil	  and	  Gas	  Produc8on	  Facili8es	  
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Gulf	  Coast	  Transporta8on	  Hubs	  at	  Risk	  



California	  Power	  Plants	  Poten8ally	  at	  Risk	  from	  Sea	  Level	  Rise	  

Figure	  source:	  Sathaye	  et	  al.	  2011	  
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Impacts	  are	  Projected	  to	  Increase	  
N
O
AA	  
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Projected	  
Global	  

Temperature	  
Change	  
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Past	  and	  Projected	  Changes	  in	  
Global	  Sea	  Level	  



The international process has led 
to strikingly similar conclusions 

 



CLIMATE CHANGE 2014:  
IMPACTS, ADAPTATION, AND VULNERABILITY 







So What Do We Do? 
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Responses	  
There	  are	  important	  opportuni8es	  to	  reduce	  
future	  warming	  by	  reducing	  greenhouse	  gas	  
emissions	  and	  increasing	  carbon	  dioxide	  uptake.	  
	  
There	  are	  also	  ac8ons	  we	  can	  take	  to	  prepare	  
for	  impacts	  that	  are	  already	  unavoidable.	  	  
	  
Some	  ac8ons	  are	  already	  underway.	  	  	  



Date	   Name	  of	  Mee8ng	   37	  

Mi8ga8on	  
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Future	  Climate	  Change	  Depends	  
Primarily	  on	  Emissions	  Levels	  
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Mi8ga8on	  
hMp://nca2014.globalchange.gov/report/response-‐strategies/

mi8ga8on	  

•  Convening	  Lead	  Authors	  
–  Henry	  D.	  Jacoby,	  MassachuseMs	  Ins8tute	  of	  Technology	  
–  Anthony	  C.	  Janetos,	  Boston	  University	  

•  Lead	  Authors	  
–  Richard	  Birdsey,	  U.S.	  Forest	  Service	  
–  James	  Buizer,	  University	  of	  Arizona	  
–  Katherine	  Calvin,	  Pacific	  Northwest	  Na8onal	  Laboratory,	  University	  of	  Maryland	  
–  Francisco	  de	  la	  Chesnaye,	  Electric	  Power	  Research	  Ins8tute	  
–  David	  Schimel,	  NASA	  Jet	  Propulsion	  Laboratory	  
–  Ian	  Sue	  Wing,	  Boston	  University	  

•  Contribu8ng	  Authors	  
–  Reid	  Detchon,	  United	  Na8ons	  Founda8on	  
–  Jae	  Edmonds,	  Pacific	  Northwest	  Na8onal	  Laboratory,	  University	  of	  Maryland	  
–  Lynn	  Russell,	  Scripps	  Ins8tu8on	  of	  Oceanography,	  University	  of	  California,	  San	  Diego	  
–  Jason	  West,	  University	  of	  North	  Carolina	  



Key	  Message	  1	  

•  Carbon	  dioxide	  is	  removed	  from	  the	  atmosphere	  
by	  natural	  processes	  at	  a	  rate	  that	  is	  roughly	  half	  
of	  the	  current	  rate	  of	  emissions	  from	  human	  
ac8vi8es.	  

•  Mi8ga8on	  efforts	  that	  only	  stabilize	  global	  
emissions	  will	  not	  reduce	  atmospheric	  
concentra8ons	  of	  carbon	  dioxide,	  but	  will	  only	  
limit	  their	  rate	  of	  increase.	  

•  The	  same	  is	  true	  for	  other	  long-‐lived	  greenhouse	  
gases.	  
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Adapta8on	  
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Lots of Local Action 











Sustainability Plans for every 
Federal Agency 

47 



Effectiveness? 

n  Plans more than actions 

n  Challenge of developing a counterfactual 

n  Academic knowledge not yet penetrating private and public 
institutions 

n  Private and public experience not yet penetrating academic 
institutions 



Where Are We Headed? 

n  Future assessments clearly need to evaluate where scientific 
knowledge is moving 

n  At the same time, keep track of progress on responses to 
climate change 



Keep Your Eye on the Ball 



Concluding Thoughts 

n  We are clearly seeing the consequences of changes in the 
climate system 

n  While we typically don’t use the phrase “settled science,” there 
is a lot of what we do know that is simply not in serious 
question 

n  But we do have a very challenging problem of communicating 



Concluding Thoughts 

n  We need to acknowledge that the world will not wait while we 
sort out the things we’re not so sure about 

n  We are managing risks as well as seeking to understand the 
world better 

n  The very epitome of being useful while being interesting 



Thank you… 
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