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SEARCH’s	  5-‐year	  goals	  
1.  	  	  Document	  and	  understand	  how	  degrada9on	  of	  near-‐
surface	  permafrost	  will	  affect	  Arc9c	  and	  global	  systems	  

2.  	  	  Improve	  predic9ons	  of	  future	  land-‐ice	  loss	  and	  impacts	  on	  
sea	  level	  

3.  	  	  Analyze	  societal	  and	  policy	  implica9ons	  of	  Arc9c	  
environmental	  change	  

4.  	  	  Improve	  understanding,	  advance	  predic9on,	  and	  explore	  
consequences	  of	  changing	  Arc9c	  sea	  ice	  
	  



	  

Improve	  understanding,	  advance	  predic9on,	  and	  
explore	  consequences	  of	  changing	  Arc9c	  sea	  ice	  

Ø 	  Improve	  the	  understanding	  of	  atmosphere,	  sea-‐ice,	  and	  
ocean	  system	  interac/ons	  through	  a	  combina/on	  of	  
enhanced	  observa/ons	  and	  process-‐based	  modeling	  studies	  

Ø Explore	  the	  consequences	  of	  a	  seasonally	  ice-‐free	  Arc/c	  
Ocean	  across	  human	  and	  natural	  systems	  

Ø 	  	  Assess	  how	  Arc/c	  sea-‐ice	  changes	  interact	  with	  mid-‐
la9tude	  weather	  and	  climate	  

Ø 	  Improve	  sea	  ice	  predic9on	  from	  daily	  to	  decadal	  
/mescales	  
	  



Ac/on	  Team	  Co-‐Leaders:	  J.	  Francis	  and	  TBD	  (Arc/c	  
biologist/ecologist)	  

Interna/onal	  Sea	  Ice	  Predic/on	  Network	  (J.	  Stroeve	  
and	  C.	  Bitz):	  

Ø 	  	  Sea	  ice	  predic/on	  from	  synop/c	  to	  	  interannual	  
/mescales	  
Ø 	  	  Builds	  on	  SEARCH	  Sea	  Ice	  Outlook,	  Sea	  Ice	  for	  
Walruses	  Outlook,	  and	  various	  other	  efforts	  
Ø 	  	  Includes	  societal	  and	  ecological	  consequences	  
Ø 	  	  Observa/ons	  ó	  models	  

Ac#on	  Team:	  Ice-‐Diminished	  Arc9c	  Ocean	  	  



Towards a sea ice prediction network	




Prediction Network Goals for Modeling (UW Lead)	


Ø To determine realistic expectations for predictability 
of Arctic sea-ice at regional and local scales. 
Convey these expectations to stakeholders 

Ø To create a community of modelers  -- both 
statistical and physical approaches 

Ø To improve sea ice models for prediction 

Ø To optimize observations of the Arctic system to 
best inform sea ice prediction 

Ø To make sea ice forecasts that include estimates of 
uncertainty 



Sea Ice Outlook – Regional    (A. Tivy 2012)	




Criteria and metrics for observing system 
design and optimization: 
-  Prediction of summer sea ice extent 
-  Coordinated research & industry flights 



example, where the model is too thick in the mean, area is
removed from the thicker bins and added to thinner bins. The
net result is a change in the mean thickness very similar to
what we calculated above using the mean thickness field.

5. Ensemble Forecasts

[25] The forecasts in this exercise are made starting from
the first of June to conform to the Sea Ice Outlook project
guidelines. The NCEP reanalysis data for the months of
April and May 2012 are used to force the model to obtain an
estimate of the ice conditions for the first of June. This is a
two-month hindcast starting with the revised initial condi-
tions for the ice thickness distribution on 1 April. Control
runs are also made with the original first guess ice conditions
from 1 April. The forecast ice conditions are thus estimated
for the months of June–September with two seven-member
ensembles, one ensemble for the control and one for the
corrected or initialized ice conditions.
[26] Figure 1c shows the mean thickness difference between

the corrected and the control runs forecast for September
and the ice extent lines for the seven corrected runs. The
ensemble mean ice extent is significantly lower in the
corrected runs in the region north of the East Siberian Sea.
This reflects the reduced ice thickness in the Chukchi Sea
in the corrected runs, which has migrated to the west. We
also see a large amount of variability in the ensemble runs
in this region so that our confidence in the ice extent forecast
here is low. In the Beaufort Sea, where we had abundant ice
thickness observations, there is only a very small reduction
in the estimated ice extent in the corrected runs and a small
reduction in the ice thickness. Near the Barents Sea and in
Fram Strait the initialized forecast shows an extent greater
than the control run. This reflects the increased ice thickness
of the initialized run in the region near the pole; this
anomaly migrated closer to Svalbard in September.
[27] The observed September 2012 mean ice extent is also

shown in Figure 1c. The predicted extent from both the
control run and the corrected run is generally lower than what
actually occurred. The differences are greatest in the Pacific
sector, though there is also a significant overestimation of
the extent in both ensembles near the Barents Sea and an
underestimation in Fram Strait. The largest difference between
the initialized and the control runs is near the East Siberian Sea
where the thinning for the initialized runs is largest and where
the mean of initialized runs nearly matches the observed
extent. Here the forcing from 2007 for the initialized runs
produced an ice edge even farther north than what was
observed. In the Pacific sector the mean ice edge of the
initialized runs is closer to the observed edge than that of
the control runs because of the thinning imposed by the
observations.
[28] The net effect of the reduced extent on the Pacific side

in the initialized run compared to the control run and
increased extent on the European side is that the forecast of
the total ice extent in the Arctic is similar in the initialized
and control runs. Figure 2 shows the time evolution of
the computed total ice extent for the entire Arctic and the
differences for each pair of runs (control minus corrected).
The observed total extent for September from the Sea Ice
Index [Fetterer et al., 2002] is also shown for the summer
months. The ensemble median of the initialized forecasts is

Figure 1. (a) PIOMAS first guess mean ice thickness for
1 April 2012 and estimates of the mean ice thickness from
OIB (circles) and AEM estimates (squares, near Barrow).
(b) The difference between the PIOMAS first guess mean
ice thickness and the observations. The color field is the
interpolated difference at all PIOMAS grid points. (c) The
difference in mean ice thickness for September between the
corrected and the control runs. The thin red lines are the ice
extent (0.15 ice concentration) lines for each of the corrected
ensemble members and the thick red line is the mean for the
ensemble. The thick green line is the mean of the ensemble of
control runs and the black line is the observed September
mean ice extent.
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Ø Ensemble forecasts with 
PIOMAS coupled ice-ocean 
model 

Ø Difference between 
unconstrained & thickness-
initialized model run (top): 
anomalously thick ice in 
Chukchi Sea 

Ø Difference between 
unconstrained (green), 
corrected (red) & observed 
(black) September ice extent 

Lindsay et al. (2012) 
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Additional slides 



Prediction Network Modeling Activities 	
	

•  Organize a action teams to coordinate and evaluate 

seasonal-to-interannual predictions 
§ Design intercomparison projects of hindcast and 

other experiments to improve understanding of 
sea ice prediction and identify model deficiencies 

§ Develop skill metrics tailored to evaluate sea ice 
predictions in collaboration with observationists 

§ Design experiments that investigate how best to 
initialize models 

§ Design experiments that can identify and evaluate 
types of observations that improve prediction 



Prediction Network Modeling Activities 	
	

•  Organize a action teams to coordinate and evaluate 

seasonal-to-interannual predictions 
§ Review the Sea Ice Outlooks in previous years 
§  Analyze available model output and observations 

to determine if the last five years in the Arctic are 
the new normal  

§  Evaluate strengths and weaknesses of different 
prediction approaches 

§  Explore how to combine methods to improve 
predictions 


