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What is the influence of the Arctic atmosphere on the
weather and climate in midlatitudes?

Relaxation approach:

Pull the model during the integration towards reanalysis
fields in a certain region = study the impact of the
relaxation on “remote” regions
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Observing System Experiments (OSEs) Q NV S
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The Year of Polar Prediction (YOPP)

Improving Polar Weather
and Sea Ice Forecasts

Predictive skill is lagging behind in Polar Regions. And what happens at the poles

affects the entire globe. That is why the World Meteorological Organization and

partners have launched the Year of Polar Prediction to advance polar prediction

capabilities. During Special Observing Periods between mid-2017 and mid-2019,

the polar observing gaps will be filled. Researchers and forecasting centres

worldwide will analyse the unique data with the goal to better predict, navigate

and protect the pristine polar environment and its inhabitants. ‘
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® L .
o predict weather and sea
ice, scientists use weather
and climate models —
computer programs that
divide the Earth’s atmo-
sphere, ice, land and oceans
into a network of grid boxes.
After being fed with actual
meteorological and oceano-
-~ graphic observations, the
| models calculate how the
physical state changes step
by step into the future.
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Z500 Forecast Error Reduction (D+8 — D+14)

Semmler et al. (2016), Meteorologische Zeitschrift



Seasonal relaxation experiments QP R

Experimental setup:

» Seasonal ensemble forecast experiments with the ECMWF
model for winters and summers (1979-2014)

» Control experiments
« Climatological SST/SIC
* Observed SST/SIC
» Relaxation experiments
« Climatological SST/SIC
 Arctic relaxation
» Lower-latitude relaxation
« Tropical relaxation
« Stratospheric relaxation (winter only)



Seasonal relaxation experiments QP R

Correlation of seasonal-mean SAT fields with ERA-I (Winter)
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Seasonal relaxation experiments QP R

Correlation of seasonal-mean SAT fields with ERA-l (Summer)

Climatolo%ical SST/SIC + Tropical Relaxation (JJA 1980-2014)
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What is the impact of summer time sea ice loss on subsequent
seasons?

Stratospherg
Troposphere
Stratospherg
Troposphere

Semmler et al. (2016), J. Climate
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Experimental design
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» Coupled model ECHAMG-FESOM

» Long multi-centennial control run

» Sensitivity experiments
» Atotal of 100 12-months experiments
» Reduced Arctic sea ice thickness by 80% on 1 June
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Surface air temperature response QP R
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Turbulent surface heat flux response Q NV e
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Negative values: Out of the ocean/sea ice
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Atmospheric circulation response
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» Relaxation experiments

= Preferred pathways out of the Arctic (Eurasia and North America)

= Linkage looks weaker in summer and in the Southern
Hemisphere

= “Verification” in the framework of the Year of Polar Prediction
» Influence of low September sea ice on subsequent seasons

« Strongest impact in late autumn/early winter (OND)

« Combined baroclinic/barotropic response

« Smaller response in (late) winter (DJF)

« Results are not inconsistent with Cohen et al. hypothesis, but

» Weaker
* No evidence for snow anomalies in Siberia
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Adjoint sensitivity studies Q' NN/ sy,

Sensitivity of D+2 forecast error in the Arctic to temperature
perturbations of the initial conditions
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Seasonal relaxation experiments QP R

Climatoloogsical SST/SIC + Tropical Relaxation (DJF 1979-2013)
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Seasonal relaxation experiments QP R

Climatolo%ical SST/SIC + Tropical Relaxation (JJA 1980-2014)
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