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Energy budget of snow melt

• NWP models provide all input we
need

• Gauge network for calibration is 
sparse (SW) or absent (LW)
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Radiation and clearness indices
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SEVIRI SW data evaluation
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Longwave radiation

• No gauge network available, 
only a few project based series. 

• Clear-sky radiation model:

• Clear-sky emissivity models
• Prata 1996):
• Brutsaert 1975:
• (and many more)

• Cloud correction
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Models for clear-sky longwave radiation

Li et al.,     Solar Energy 144 (2017)



Families of clear-sky longwave rad models



Empirical correction model

• Wang and Liang (2009) fitted linear corrections to 36 stations
• Stations near Equator and above 500 m a.s.l disregarded
• Published coefficients plotted against latitude (red dots)
• A strong relation was found for both Brunt and Brutsaert models
• Data from 6 Norwegian sites (blue dots) confirms this dependency



Snowmelt model evaluation, four cases

• Small difference between SW data sources.
• Larger differences between LW data sources
• Calibration causes turbulent fluxes to compensate
• Experiment run for 10 catchments, noting average NSE
• The fourth case (SEVIRI SW+LW) improved NSE by approx. 0.02 
• Case two and three gave small change in NSE w.r.t base case.

• Ground SW, Sim LW
• SEVIRI SW, Sim LW
• Ground SW, SEVIRI LW
• SEVIRI SW, SEVIRI LW



Evaluation of Arome
SW predictions

MEPS/AROME LandSAF-MDSSF Differanse

MEPS / AROME LandSAF -
MDSSF

In Situ

Annual mean [W/m2] 99   +- 10 96   +- 8 94   +- 11

Mean abs error 
[W/m2] 

Hourly:     35
Daily:        21

Hourly:    29
Daily:       17

-

Correlation CI
(clearness index)

Hourly:   0.75
Daily:     0.84

Hourly   0.87
Daily:    0.90

-

Table and figures: 

Åsmund Bakketun, Norw.  Met office



Summary

• SW radiation from the local SEVIRI pixel predicts ground measurement as 
good as a neighbour ground station at 30-70 km distance, varying with 
latitude and situation

• Models for LW radiation need temperature, humidity, and some clearness 
index. SEVIRI LW data are cloud-informed model data.

• LW model biases can be compensated using only latitude as extra input
• Using both LW and SW from SEVIRI data in snowmelt modelling, a modest 

NSE improvement was found. 
• Arome predictions of SW radiation show good agreement with both SEVIRI 

and NIBIO data, with some regional biases. 



Thank you for your attention

Sjur.Kolberg@enki-hydrologi.no
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