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Note predicted 

change in melt rate  

Overview: Change in Arctic sea ice extent over the past decades has increased the desire for greater mid- to long-range prediction skill. Using only historic and 

near-real-time sea ice concentration data, a 50-day lead time forecast of daily sea ice extent is developed. Daily probabilities of ice existence are forecast for 

each ocean point by extrapolating occurrence likelihood on multiple timescales. During melt season, probabilities are updated based on ice survival rate of near-

real-time sea ice concentrations. Integrating the probabilities gives an Arctic wide extent value. Forecasts for 1995-2013 perform very well for mean September 

ice extent: correlation=0.94, Bias = 0.11 ×106 km2 and RMSE = 0.35 ×106 km2. Record-breaking years, 1996, 2005, 2007, and 2012 were predicted as such. This 

study shows that ice concentration initial conditions alone can give large and consistent amounts of forecast skill. Improved skill may be available via several 

avenues of system refinement. 

Reference: Slater A.G. (2014) A Sub-Seasonal Forecast of Arctic Sea Ice Extent, submitted to Geophysical Research Letters 

← Left: Skill (S) is computed for each day 

of year (1995-2012) following Lindsay et 

al., [2008] : 
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2 /𝜎𝑟𝑒𝑓
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where σ2
ferr is the forecast error variance 

and σ2
ref is the variance of a reference data 

set such as climatology or error variance 

using the value of the previous year (Lag-

1year); a value of 1 is a perfect forecast 

while values less than 0 mean the reference 

data would be superior.  

Right → : 50-day lead time 

forecast values of sea ice 

extent (blue line) compared to 

NASA-Team observations 

(red line) for a selection of 

years over the months June to 

September. Each day is 

forecast independently of all 

other days i.e. I currently do 

not forecast for days 1 to 49.  

 

Note the ability of the forecast 

system to predict the change 

of melt rate in 2009 

Above ↑ : September monthly mean Arctic Sea Ice Extent for 

years 1995-2013. All forecast are created in “operational mode” 

i.e. they use absolutely no information from the future, for any 

part of the forecast system.   

Predicted increased ice 

extent for 2013 
Methods : Baseline probability of ice for 

each pixel is made via multi-windowed 

LOWESS regression (above) and then 

updated during melt season based on 

survival probabilities which are 

calculated each day of year for a given 

concentration of sea ice (left). Survival 

probability curves are calculated each 

year using the prior 9 years of data. 

September 14th, 2013: Laptev Sea (84.44N, 93.49E) from 

the stern of RV Akademik Fedorov. Photo: A. Slater 

Obligatory polar bear photo,.September 1st, 2013: Laptev 

Sea (79.82N, 148.88E)  Photo: A. Slater 


