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Spyr þá lesandinn sig hvernig hann geti

sjálfur ráðið í líkur á að vindstrengir

myndist, séu hitamælingar í háloftunum

ekki til taks. Má þá fyrst nefna að

veðurathugunum á fjöllum hefur fjölgað

mjög á síðustu árum. Auk þess sem lesið

er í útvarp er ýmsar upplýsingar að finna í 

textavarpi, á alneti og í svarsímum

Vegagerðar og Veðurstofu.

dx=1km
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Isentropes in two numerical simulations (K)

A stable layer

Little wave activity in the troposphere Very amplified waves

Durran, 1990



Á&Ó, MAP, 2010

INVERSION

INVERSION

WINDS IN TWO DOWNSLOPE WINDSTORMS TYPE S AND TYPE E

Vindhraði minnkar með hæð!

Vindhraði eykst með hæð!



FLOW

Höfðatúnsveðrið

NOON Evening

FLOW

Reykjavík 10-35 m/s Reykjavík 5-30 m/s, but in totally 

different locations

40m/s

A change in the 

stability profileEME 
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Idealized flow past a circular mountain

Marius Opsanger Jonassen2,4, Haraldur Ólafsson1,3 , Hálfdán Ágústsson1,2, 
1 Háskóli Íslands (University of  Iceland), 2 Reiknistofa í veðurfræði (Institute for Meteorological Research), Iceland, 3Veðurstofa

Íslands (Icelandic Meteorological Office), 4University of Svalbard, Spitzbergen

Motivated by the need to relate some key features 

of atmospheric f low over mountains to the elevation 
of the inversion and w ind speed, many numerical 

experiments are made in order to create a 

diagramme a la Vosper (2004).  The simulations are 

carried out w ith the WRF model and stationary 
boundary-conditions.  A neutral boundary-layer is 

capped by a 10K inversion, of w hich the height 

varies.  The mountain is 1 km high and the incoming 
w inds are 10,15 or 20 m/s.  The surface has 

zo=0.1m. 

The SUMO model aircraft taking off during MOSO
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Á&Ó, MWR, 2014

Vindur









Hvalfjordur rotor in 1974

BLK, 2014





This 
temperature 
profile is nudged 
into the WRF 
simulation 
(FDDA)



m/sÁn Með hitahvarfi



Windshear: 30m/s  in 3 km

m/s

A simulation with a 

correct inversion

>40 m/s



The

Agustsson, Olafsson, Jonassen, Rognvaldsson, Tellus, 2014

FLOW

The MOSO experiment
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Simulation with the observed 

sounding (with the sharp 

invesion) „forced“ upon the 

flow (nudged)

Correct downslope flow 



Inversions are the problem





Where do the inversions come from?

Greenland

ICE

Cold air
Inversion

JET







Inversions (dots) over SW-Iceland in October 2013

10 km

2 km

1 OCT 31 OCT

SJ



Some of what we know:

- Inversions are important for the mountain flow, particularly the wind field 
downstream

- We have some ideas on where to place them to obtain certain flow 
patterns for given 

- The orographic flow pattern can be very sensitive to the position and the 
strength of the inversion

It would be nice to know more about

- how they are created

- their life cycle

- what processes are important for their sharpness  and destruction

- if it is feasable to have an adaptive observation system for short term 
weather prediction?



Þökk fyrir áheyrnina







m/s

40 m/s



Extreme vertical velocities

w=45 m/s

Flow

w=-20,8 m/s





Dynamic downscaling of winds over Iceland (ECMWF, WRF dx=3km)



Winds in a dynamic downscaling (ECMWF/WRF dx=3km)

Model UNDERestimates winds 

grossly

Model OVERrestimates winds 

grossly

Massad, Olafsson, Petersen, Rognvaldsson, Agustsson



Orographic effects



Orographic effects

Must be non-resolved orography (??)











ICAM 2017?



The Mt. Eyjafjallajökull ash plume on 1 May 2010. (Photo: Bernadett Weinzierl)

Thank you









Thank you



Numerical simulation (model) with horizontal resolution of 9 km

FLOW

Ágústsson & Ólafsson, 2010



Numerical simulation (model) with horizontal resolution of 1 km

Permanent 

lowering of 

the flow 

level

Vertical 

mixing in a 

3000 m 

deep layer

Vertical 

mixing at 

higher 

levels due 

to mountain 

waves

FLOW

None of these important features are visible at dx=9km!



One year simulated 
precipitation (dx=8km)

Flat Mountains

Rögnvaldsson, Jónsdóttir and Ólafsson,Met Z. 2007

>7000 
mm



Annual precipitation in Öræfajökull 
(2110 m), SE-Iceland
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The mountain wind forecasting diagram
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Diurnal variability of the frequency of windstorms in the 

vicinity of comlex terrain

Time of day

Frequenc

y

15% lower frequency in the 

afternoon, than during the 

night

Kristjansdottir & 
Olafsson





OBS NWP MOD

Very different low-
level vertical 
temperature profiles

12Z 27 APR 201412Z 27 APR 2014

Inversions are still a problem



Operational NWP (dx=2,5km)

No vortex street –
only a long and 
extended wake







Li, Yan & Sui, 2012

Inversion frequency (%) in 
Hangzhou

>35% 

%



Inversion frequency (%) in Chengdu

>35% 

%
Li, Yan & Sui, 2012



The 4 March 1974 case









The China Inversions

Why are they there?  (microphysics, 

advection, subsidence, radiation....) 

Do the models see them (and understand 

what made them)? 

How important are they?







U (m/s)

W (m/s)

Doyle & Durran (2007)
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The 13 September 2011 dust event
Hálfdán Ágústsson & Haraldur Ólafsson
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Isentropes (K) and wind speed (m/s)



Observed upstream profile of the atmosphere

2000 m

Dry and warm

Humid and cool


