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Background

• Weather forecast model development tool
• Problems in cold conditions

– Temperature inversions
– Evaporation
– Heat fluxes

• One way to seek solution :
– Make measurements in problematic locations 

and conditions
– Monitor model behaviour in real-time
– Problem recognition and identification

• when : weather conditions, time of day etc.
• how : which parameters are affected

– Masts : boundary layer measurements
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HIRLAM — Weather forecasting model

• High Resolution Limited Area Model
• International development : HIRLAM 6 project

– Finland, Sweden, Norway, Denmark, Iceland, the Netherlands, 
Ireland, Spain, France

• ECMWF global model boundaries
– refine forecast on smaller area by using better resolution and 

observations

• First operative version 1990
• Present reference version 6.4
• HIRLAM 7 project starting next year
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Hirlam integration areas

MBE meso-β-model : grid 9x9 kmRCR : grid 22x22 km

Boundaries : ECMWF global model
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BIAS and RMS plot

S.Järvenoja / FMI
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S.Järvenoja / FMI

T2m BIAS distribution
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T2m time series : forecast / measurement
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Objectives

• On-line comparison of forecasts 
with measurements (WWW)
– technical monitoring
– meteorological verification

• Quickly identify problems
• To be used in connection of 

other HIRLAM model 
monitoring facilities

• Available to all HIRLAM 
members

• Also Arpege model (Meteo 
France) included
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Measurement masts

• Sodankylä
– FMI/ARC, CEOP 48 m

• Rovaniemi / Vennivaara
– YLE*, 215 m, 66o33'N, 25o34'E

• Kuopio / Vehmasmäki
– YLE*, 300 m , 62o40'N, 27o30'E

• Espoo / Kivenlahti
– YLE*, 327 m , 60o11'N, 24o39'E

• Cabauw / The Netherlands
– 213 m, 51o58'N, 4o56'E

*) YLE = Finnish National Broadcasting Corporation
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Sodankylä mast environment



05/07/2005 12

Sodankylä mast environment
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Sodankylä mast environment
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NOPEX / WINTEX March 1997
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Sodankylä mast surroundings

CEOP mast
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Comparison parameters

• All masts
– Temperature at two levels
– Temperature difference
– Wind speed
– Relative humidity

• Sodankylä & Cabauw mast
– Global solar radiation
– Long wave radiation upwards
– Sensible heat flux
– Latent heat flux (evaporation)
– Momentum flux (friction 

velocity)
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Data plotting system

YLE
mast data

Sodankylä
CEOP data

Sodankylä
Flux data

Cabauw
Mast data

Prepare data
Mast_ObsPrep.pl

Prepare data
Caba_ObsPrep.pl

HIRLAM
GrADS

ARPEGE

Prepare data
Soda_ObsPrep.pl

Prepare for plotting
Run_FcstVerif.pl

Plot data
GnuPlot

ftp wget sql ftp

ftp
scp

Web pages

SGI /ALTIX
32 processors

http://hebe.fmi.fi/~hirlam/mastot/mastverif.html
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Sample plot
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Sodankylä - Hirlam - Arpege

T2

Rh2
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Cabauw - Hirlam - Arpege

T2

Rh2
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E.Bazile / Meteo France
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E.Bazile / Meteo France
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Conclusions

• System has worked well
– mostly

• Proved to be usable and useful
– pointed out model problems in cold 

conditions

• Attaracted a lot of interest
– many people watching and reporting 

problems

• Useful also for measurements
– monitoring, system malfunction detection
– discrepancies with model : which one is 

right ?
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Future

• Need for boundary layer masts also in the future
– satellites etc. : no detailed information about ABL
– limitation : only one point

• brings up problematic cases, whic might disappear in averaging
• must be taken into account when interpreting results 

• Meso-scale models : importance of masts will grow
– more detailed an and localized measurements needed

• Future options
– more masts
– more parameters
– not yet utilizing the full power

• present masts still have potential
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