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Overview
• Radiation

• Low Clouds

• Precipitation

• Possible solutions?
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IEA INTERNATIONAL ENERGY AGENCY

PHOTOVOLTAIC POWER SYSTEMS PROGRAMME

Comparison of reanalysis products for Ireland
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Nielsen (DMI) & 
Gleeson (Met 
Eireann), 
(Atmosphere 2018)
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Fog and Low clouds 29 MayFog and low clouds
HA40HA36
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HA40
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Martin
(AEMET)
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Martin
(AEMET)
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MNWC – MSG Cloud assimilation

MNWC-Preop
fc06Z+00h

Satellite
2018-09-03, 06Z

MNWC-MSG_ingest
fc06Z+00h

Cloud-fraction

Gregow
(MetCoOp/FMI)
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Back to convection
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Significant area with deep convection missed

Koltzow & 
Bjorge
(MetCoOp,
Met.no)
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Dry Spring/Summer

Wet Spring/Summer

Calvo
(AEMET)
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Calvo
(AEMET)

Dry Spring/Summer
Many complaints about HA40

Wet Spring/Summer
HA40 quite OK
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Operational E-suite                                     Obs
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HARMONIE-AROME microphysics does not allow ice to be formed for T>-35°C
When cloud ice is present (snow falling trough column) water will freeze to ice

Engdahl
(Met.no)
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De Vries
(KNMI)



Model deficiencies

• Too much precip on average (Spain), bias depending strongly on 
season

• Light and relatively warm (T>-15°C) showers missed, no open cell 
convection

• Some deep convection completely missed

• Stratiform precipitation from convection fizzles out too quick
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Surface DA has a detrimental effect on convection development

Improvements: reduction of evaporation, reduction of soil moisture increments

Koltzow & 
Bjorge
(MetCoOp)
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Open cell convectionOpen cell convection?

Reference 40h1.1                      LTOTPREC                                     No shallow convection

Reference:
Clouds with depth
less than 4 km are 
parameterized

No shallow 
convective clouds 
parameterized

Shallow convection scheme inhibiting model from developing resolved deep convection?

De Rooy
(KNMI)
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HARMONIE-AROME microphysics does not allow ice to be formed for T>-35°C
When cloud ice is present (snow falling trough column) water will freeze to ice

Engdahl
(Met.no)
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With a fix of this bug you can see that cloud water and cloud ice are formed
And snow and graupel can form, as you would expect in a case with w<0.5 m/s

Engdahl
(Met.no)



October 1, 2018

EWGLAM, Salzburg, Austria 31

Reference More snow
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Reference More snow
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Reference More snow



Conclusions

• Problems with convection not caused by on single issue

• Surface data assimilation important

• Microphysics problem with too much cloud water at low temps

• Shallow convection scheme limiting development of resolved scale 
showers

• Low clouds and fog problem flipped from overprediction to 
underprediction

• Cloud initialization and use of forecasted aerosols ingredients for 
improvement 
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