
Major recent field experiments in Iceland
FLOHOF – Flow over and  around Hofsjokull glacier (summer 2007)
MOSO I (summer 2009)
MOSO II (summer 2011)
SKUR I,II,III,IV  (Transportable network of 40 raingauges )
MABLA (Gufuskalar 413m  mast 2008-2009 and to be permanent)

Expensive campaigns with manned aircrafts:
GREENEX/THORPEX IPY (2008)
GFDEX (2007)

Not planned experiments:
Eyjafjallajökull eruption (2010)
Grímsvötn eruption (2011)

Permanent network:
About 250 AWS, 30 manned weather stations
2 Radiosonde stations
2 radars (1 mobile) and 1 lidar



FLOHOF



Reuder et al. 2010

Persistency of katabatic winds at daytime in summer

In >60% of cases they reach at least 4km

They hardly ever reach 8km



Persistency of downslope acceleration

m/s



Jonassen, Olafsson & Agustsson QJRM, in revision

The low roughness of the ice (not the cold 
surface) is responsible for the downslope 
speed-up
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Downlope flowJump

Perspective:  Explore the near-glacier climate in view of rapid 
retreat of the ice



The MOSO experment 2009 and 2011



Model aircraft – a recoverable radiosonde

MOSO I and II: Orography, synoptic- and thermally induced flows



Agustsson et al. (in prep)



Diurnal evolution of the thickness of the sea breeze layer at 
Eyrarbakki at the south coast of Iceland (upper and lower limits 
of the transition zone) on 20 July 2009.

hours (UTC) (local noon is at 13.20 UTC)
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Max thickness only 400 m!
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California (Banta, 1995); 
UK (Steel et al., 2013); 
The Netherlands (Tijm et al. 1999) etc. etc.

Morning Californian Sea-Breeze (Banta,1995)



Drag in flow with surface 
friction and Coriolis force

Ólafsson & Bougeult, 1997

MOSO-drag



Important lessons:  

Data from a model aircrafts is useful 
for model nudging and nowcasting 
(and field experiments)

Perspective:  A fleet of model 
aircrafts to study orographic and 
thermally driven mesoscale flow 
patterns

Jonassen et al., MWR 2013, Agustsson et al. & 
Olafsson et al. in prep.

 



The Greenland/Iceland 
excursion 9-11 March 2008

GFDEX 2007
GREENEX/IPY THORPEX 2008
 



Iceland

Greenland

45 m/s



45m/s

GREENEX / IPY THORPEX



Upstream Downstream

A cold föhn?

cold

warm

cool

a cold föhn?



Perspectives

• How will the Greenland/Iceland jets 
change in a future climate with less 
sea-ice?

• How will a new wind climate affect 
the sea?

• How will changing surface 
characteristics on land change the 
mesoscale circulations 



Dense mobile network of automatic raingauges

Summer 2013, supported by mobile radar



Mountain top 

Coastal (upstream) 

Total precipitation at mountain top = Total precipitation 
at the upstream coast

mm

mm/h
Brynjolfsson & Olafsson, 2009



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

Not planned field experiments:

Eyjafjallajökull 2010
Grímsvötn 2011





An air parcel starting at 2 km goes to Siberia

An air parcel starting at 6 km goes to Slovenia (after 
having travelled through every single ICAM country



Numerical simulation (model) with horizontal resolution of 9 km

FLOW



Numerical simulation (model) with horizontal resolution of 3 km

FLOW



570 km

Iceland
Eyjafjallajökull

Outer
Hebrides

N

range-corrected 
backscatter signal
@ 2 µm

Data on spatial distribution of ash (DLR)



FLOW

Local speed-upJump

A unique visualisation (and validation) of a hydraulic jump



Perspective:  A robust method is needed to 
evaluate the  intput (and washout) of ash into 
the atmosphere and its vertical distribution



High- temporal resolution wind data
Flux data from Gufuskalar mast (412m)
Precipitation data
DO YOU WANT TO COLLABORATE?
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ICAM 2005 (Zadar)

THANK YOU



Eyjafjallajökull 2010 (Baldur Sveinsson)

1992

2010
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