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PMEL	  	  Arc$c	  	  Project	  

•  Climate	  Dynamics-‐	  Wang,	  Wood,	  Bond,	  Soreide	  
•  Carbon	  Chemistry-‐	  Mathis,	  Evans,	  Cross	  
•  Pacific	  Ecosystems-‐	  Stabeno,	  Moore,	  Mordy	  



Background	  
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	  Arc%c	  Change	  is	  happening	  faster	  than	  in	  other	  regions	  of	  the	  
globe	  (Arc%c	  Amplifica%on)	  
	  
Arc%c	  is	  a	  Science	  Grand	  Challenge	  for	  NOAA	  
(	  NOAA	  Arc%c	  Vision	  and	  Strategy	  Document	  and	  others)	  
	  
Our	  Goal:	  	  Maintain	  an	  up-‐to-‐date	  Arc$c	  climate	  change	  detec$on	  
ac$vity	  for	  NOAA	  that	  includes	  improved	  understanding	  and	  
communica%on	  of	  Arc$c	  climate	  variability	  and	  trends.	  	  



Arc%c	  (temperature)	  Amplifica%on:	  	  3X	  Mid-‐la%tudes	  
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	  	  	  	  	  	  	  Relevance	  
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NOAA’s Six Strategic Goals for the Arctic

Forecast sea ice loss

Detect and 
understand 
climate and 
ecosystem 
changes

Improve 
weather 

and water 
forecasts

Advance communities and economies Improve management of ocean 
resources

Enhance national and international partnerships

Contributed	  to	  wri$ng	  of	  the	  NOAA	  Arc%c	  
Vision	  and	  Strategy	  Plan	  
	  
Part	  of	  the	  NOAA	  Arc%c	  Task	  Force	  
	  
Pro-‐Ac$ve:	  	  	  Symposia	  and	  Workshops	  on	  
Arc$c	  Amplifica$on	  and	  Linkages	  
	  
Collaborates	  Interna$onally:	  
U.	  Alaska,	  Rutgers,	  U.	  Sheffield,	  	  
KOPRI	  (Korea)	  
	  
Diversified	  Funding	  Sources:	  	  CPO,	  ONR,	  BOEM	  



Performance	  
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Lead	  and	  contribu$ng	  authors	  to	  the	  5th	  IPCC	  Assessment	  Report,	  Chapter	  10	  
on	  Detec$on	  and	  A[ribu$on	  of	  Climate	  Change,	  Cryosphere	  	  	  	  	  
	  
Provided	  climate	  and	  sea	  ice	  projec$ons	  to	  the	  Arc$c	  Monitoring	  and	  
Assessment	  Program	  (AMAP)	  of	  the	  Arc$c	  Council	  (the	  SWIPA	  Report)	  
	  
Contributed	  to	  the	  Integrated	  Arc$c	  Management	  Report	  to	  the	  President	  
US	  Navy	  2014	  Arc$c	  Roadmap	  
Na$onal	  Earth	  System	  Predic$on	  Capability	  (ESPC)	  
	  
US	  government	  responses	  to	  the	  Endangered	  Species	  Act	  and	  Marine	  
Mammal	  Commission	  
	  
Arc$c	  Reportcard	  
	  
	  
	  



	  

Arc%c	  	  Climate	  	  Dynamics	  
	  
1.	  Arc%c	  Reportcard	  
2.	  Serve	  on	  the	  NOAA	  Arc%c	  Task	  Force	  
3.	  Arc%c	  Rediscovery	  Project	  	  
4.	  Seasonal	  &	  Decadal	  Sea	  Ice	  Projec%ons	  
5.	  Arc%c	  and	  mid-‐la%tude	  linkages	  
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NOAA	  designated	  as	  
“Influen$al	  Scien$fic	  
Informa$on	  (ISI)”.	  	  
	  
147	  authors	  from	  14	  
countries	  
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NOAA	  	  Cross-‐Line	  Office	  Response	  	  
to	  Shell	  2012	  Sea	  Ice	  Season	  Request	  

Shell	  Oil	  
Kulluk	  
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Old Weather   Arctic 
Our Weather’s Past, the Climate’s Future 

Turns this…                               …into this 

July 1889 

Neff,	  W.,	  G.	  P.	  Compo,	  F.	  Mar$n	  Ralph,	  and	  M.	  D.	  Shupe	  (2014),	  Con$nental	  heat	  anomalies	  and	  the	  extreme	  mel$ng	  of	  the	  
Greenland	  ice	  surface	  in	  2012	  and	  1889,	  Journal	  of	  Geophysical	  Research:	  Atmospheres,	  119(11),	  2014JD021470.	  
 

Original	  logbook	  of	  the	  USS	  Bear,	  1884.	  NOAA-‐NARA	  Joint	  Imaging	  Project	  –	  Old	  Weather	  
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50	  %	  

75	  %	  Loss	  in	  Sea	  Ice	  Volume	  	  since	  1980	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  One	  Way	  Trip!	  
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Wide	  Range	  of	  September	  Sea	  Ice	  Extent	  Hindcasts	  and	  Predic%ons	  

89	  ensemble	  members	  from	  36	  CMIP5	  models	  under	  strongest	  (RCP8.5)	  emissions	  scenario	  
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Pacific Arctic Ocean Heat Storage 

ALASKA 

Beaufort Sea 

Mackenzie 
Delta 

Sea Ice  

°C 

Sept. 12-13, 2011 

MODIS sea surface temperature (colors) and true-color 
composite image (land, sea ice, and clouds) Temperature Color Scale 

6-8°C ocean temperature anomalies, 
the largest in the world. 

Glider track 

Mackenzie Plume 

Albedo feedback 

Melt stratification 

Arctic Dipole winds 

Ocean Currents East Winds 

13	  



PMEL NOAA Research Aircraft flights to the American Arctic 
October-November 2013  and October 2014 

Newly formed sea ice recently broken by swell 
No multiyear sea ice was seen on the Arctic Flux flights in 2013 

NOAA WP-3 Hurricane Hunter 
Arctic 
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Will	  Arc%c	  changes	  lead	  to	  mid-‐la%tude	  weather	  extremes	  in	  the	  coming	  
decades?	  
	  
Attribution is Controversial 
 
Length of time series (<10 Years) is too short to robustly differentiate Arctic forcing from 
random events 
 
Complex interaction of Arctic forcing with chaotic mid-latitude flow; will not happen the 
same way in every year 
 
Worth further investigation for potential of improving seasonal forecasts, 
especially with continued Arctic external forcing   
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850 GEO HGT 
DEC Climatology 

Normal “POLAR VORTEX” of west to east flowing winds 
traps cold air in the Arctic 
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Attack of the Polar Vortex – Early January 2014 

Warm	  

Warm	  

Cold	  
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Quality	  
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Science	  Impacts	  
Advocate	  for	  earlier	  future	  summer	  sea	  ice	  loss	  (2030-‐2040)	  than	  in	  model	  	  
projec$ons	  (2060-‐2090)	  
Endangered	  Species:	  Polar	  Bears	  and	  Ice	  Seals	  
Neutral	  on	  Arc$c	  forcing	  of	  mid-‐la$tude	  extreme	  weather	  
	  
Publica%ons	  
41	  Peer	  reviewed	  from	  2009-‐2014.	  	  Cita$on	  rate	  of	  over	  190	  per	  year.	  
	  
Honors	  
2014	  AGU	  Ambassador	  Award	  	  and	  AGU	  Fellow	  
2012 	  Department	  of	  Commerce	  Bronze	  Medal:	  for	  scien:fic	  excellence	  in	  support	  of	  na:onal	  	  
and	  interna:onal	  policy	  on	  climate	  change	  in	  the	  Arc:c	  
2011 NOAA	  Administrator’s	  Group	  Award:	  for	  the	  development	  of	  a	  clear,	  concise	  and	  compelling	  	  	  
	  Arc:c	  Vision	  and	  Strategy	  document	  that	  aligns	  and	  ar:culates	  NOAA	  priori:es	  
	  
Service	  
Chair	  of	  the	  Atmospheric	  Working	  Group	  (AWG)	  of	  the	  Interna$onal	  Arc$c	  Science	  Commi[ee	  (IASC)	  	  
Affiliate	  Professor,	  University	  of	  Washington,	  Atmospheric	  Sciences	  
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Number	  of	  
months	  of	  	  	  
sea	  ice	  	  	  	  	  
cover	  

Future Directions 
•  Continue and Improve Communication Services: Report Card; 

Sea Ice Outlook; NOAA, International, and Public Forums  

•  Promote and Evaluate Seasonal Sea Ice Predictions,  
•  especially Alaska 

•  Potential Linkages of Arctic Change and Mid-Latitude Weather 


