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Hvað ræður tregðunni?

• “Minni” yfirborðs jarðar (vatn, snjór og klaki, hafís)

• Stöðugleiki loftmassa

• Frávik í loftstraumum



Meðalhitafylgni milli aðliggjandi mánaða
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Franska veðurstofan, Túlúshreppi í Frakklandi

Salomé Avrillaud





Kuldakast í 
Frakklandi á sér
að jafnaði
hámark í A-
Evrópu



H

Töluverð tregða er í kuldafrávikum í A-Evrópu
Kuldaköst í Frakklandi leitast við að spilla sér



Janúarhiti

Desemberhiti

Hræðilega slök
fylgni við
Ermarsund



…og ekki er það
betra við
Miðjarðarhaf

Janúarhiti

Desemberhiti







Mikil tregða við
strendur, nema við
Biskayaflóa



Dieppe við Ermarsund

Ekkert hér!

Ekkert hér!

Júlíhiti

Júníhiti



Dieppe 1942



Setur við Miðjarðarhafsströnd

Júlíhiti

Júníhiti
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Hafgola er ósamhverf við stóra skaga

Ólafsson & Ágústsson, 2008



Vísbendingar
um neikvæða
fylgni á 
haustin



Fylgni T2m Juní/Julí

100 km

Bosnía

Slóvenía



Til umhugsunar

• Hitatregðan er víðar en á Íslandi, og sumsstaðar við ströndina dugir
hún til að gera mánaðarhitaspá að sumarlagi

• Sterkar vísbendingar eru um að frávik í meðalhita mánaða leiði af sér
kerfisbundin frávik í loftstraumum sem skila sér aftur í hitafrávikum





Winds (m/s)

MODEL

OBSERVATIONS

The large errors

The large errors



Observations

Wind speed (m/s)

2 very good simulations

Large errors

Rögnvaldsson, Bao, Águstsson & Ólafsson, 2011



Time (hours)

Wind speed (m/s)

Observations

High-resolution forecasts with 3-21 h lead time



Observations

Wind speed (m/s)

Time (hours)

High-resolution forecasts with 3-21 h lead time



Observations

Wind speed (m/s)

Time (hours)

High-resolution forecasts with 3-21 h lead time



The NE winds
increase steadlily,
while the SW
winds increase
very rapidly once
the typhoon has
passed



200 Automatic weather stations in Iceland, 21 millions of hourly observations

Windstorms

Rapid increases in wind speed



50 km

Red dots: High frequency of rapid increase in wind speed



• Static stability and wind dir

Frequency of windstorms

Wind direction

Static stability in the lower atmosphere

Unstable

Stable



• Free

Late night Afternoon

Dec

Jan

Jul

Frequency of rapid incrase of wind speed/frequency of windstorms

21 millions of observations





Classification of stations of high frequency of 
rapid increases in wind speed



100 km

>34 m/s

to to + 1h

dx=2,5 km



Low-level static stability is an issue here

• The low level static stability of the atmosphere modulates the flux of 
information from the surface up through the atmosphere



Correlation T2m June/July



Correlation T2m June/July



50 km

Correlation T2m June/July







50 km

Correlation T2m June/July



Sea Land

Sea breeze

Anabatic flow

The mesoscale circulation negative feedback

How can a cold June give a warm July?

Sea Land

Sea breeze

Anabatic flow

A cold spring gives much snow in the mountains, leading to weaker sea
breeze and anabatic winds

COLD SPRING WARM SPRING



R=0,8 is very good
and can be used as it
is for one month
forecasting of
monthly mean T

However, this sub-
seasonal forecast is a 
high-resolution task!



Correlation T2m January/February

0,7

Negative feedback in circulation?



Correlation T2m Feb/Mar



Correlation T2m Mar/Apr



Correlation T2m Apr/May

Sharp gradient



Correlation T2m May/June



Correlation T2m Jun/Jul



Correlation T2m July/August



Correlation T2m Aug/Sep



Correlation T2m Sep/Oct



Correlation T2m Oct/Nov



Correlation T2m Nov/Dec



Correlation T2m Dec/Jan



Some key points

• Sub-seasonal forecasting is a high-resolution issue

• Rapid increase in surface winds are associated with surface conditions 
and processes that are small-scale of nature.  The NWP models 
struggle with these rapid changes.

• The data indicates that accurate and high-resolution representation of 
the surface is very important, not only for temperature, but also on 
the winds through the impact of the surface on static stability of the 
lowest part of the atmosphere

















The mesoscale circulation negative feedback
How can a cold June give a warm July?



Winds in December 2015 (m/s)MODEL

OBSERVATIONS

Model never gives 
winds < 35 m/s!



Winds in December 2015 (m/s)MODEL

OBSERVATIONS

Model never gives 
winds > 35 m/s!

10 cases with fsim < fobs – 15 m/s

NO cases with fsim > fobs + 15 m/s











More about verifiation

Haraldur Ólafsson

With contribution from WRF user  (Fowler/Jensen/Brown), Ó. Rögnvaldsson & H. Ágústsson



Why do we verify?

Assessment of the quality of the system for 
user purpose

Tool to improve the system 





Mean absolute error

Root mean square error

Bias

Brier score



Correlation coefficient



Not much value in this oneMODEL

OBS

Daytime T

Nighttime T



Isolate errors in time and space and weather 
parameter space



Dy

Dynamic downscaling to dx=3km
(Massad, Olafsson, Rögnvaldsson
et al.)

Simulated T

Observed T

A highland station



Too strong simulated winds in 
weak wind situations, leading to 
excessive vertical mixing

Observed TObserved T

Simulated TSimulated T

An island stationAn inland station



Classifying errors according to 
wind direction


