
Microclimatological conditions at the Imingfjell mountain, 
Norway: comparison of model results with observed data

Study object

• Mount Imingfjell (60°11’11.7"N 8°34’45.2"E) with an altitude of 1191

meters in Southern Norway was chosen as the study object (Fig.1).

• The selected area (2.5 x 0.2 km) was divided depending on the dominant

vegetation into two plot types: lichens or shrubs.
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Introduction
• One of the main problems in studying mountains is the lack of data due to

their inaccessibility and the rarity of meteorological stations at high altitudes.

• Modeling is one of the modern options for obtaining meteorological data for

mountainous areas.

• However, it is not always possible to verify the reliability of model results.

Thus, the main aim of this study is to compare modelled data with available

observations to see how accurate the chosen model is for mountain regions.

Figure 1 Location map showing Southern Norway with marked Mount

Imingfjell. The map was made in ArcMap using DEM from USGS.

Methods: Community Land Model 4.5

• The Community Land Model (CLM 4.5) was used for testing and ran from

1900 to 2016 for one grid cell containing Imingfjell.

• CLM 4.5 is a one-dimensional model that simulates biogeophysical (surface

energy fluxes and hydrology) and biogeochemical processes at the surface

and in the soil.

• For calculations, CLM 4.5 uses the balances of surface energy, water and

carbon.

• In CLM 4.5, the Earth’s surface is divided into grid cells, each of which can

have up to three subgrid levels: land unit, soil/snow column, and plant

functional types level (PFT).

Results and Discussion: Input data

• Temperature from model input (Fig. 2) was higher than from the station by 1-

2°C.

• However, Imingfjell is located higher than Dagali Lufthavn, and modelled

temperatures should be noticeably lower than observed.

• Therefore, the model assumes a lower elevation for Imingfjell then it actually

is: 423 m compared to 1191 m.

• This can be explained by the model resolution, since it averages values over

a sufficiently large grid cell area (1x1 degree latitude-longitude).

To correctly compare the model and station datasets, either manually change

the modeled elevation or correct the input data itself.

Figure 2 Mean monthly temperatures for model and station datasets calculated

over a period of 15 years (2002-2016)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Model data - Imingfjell -7,59 -6,75 -2,66 2,51 7,06 11,25 13,78 12,81 9,08 2,87 -1,27 -4,18

Station data - Dagali Lufthavn -9,28 -7,88 -4,32 0,33 4,88 9,52 12,14 10,35 6,76 0,91 -3,65 -7,80
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Results and Discussion: Output data

• Mean modelled soil heat flux values (Fig. 3) showed relatively similar values

compared to measurements with a difference of 1-3 W m-2.

• The correlation coefficient (r) between the model and lichens was 0.63 and

for the model and shrubs — 0.51.

• Therefore, CLM 4.5 could not calculate energy fluxes for different types of

vegetation with the same accuracy and highly depended on the selected type.

Correlation coefficients indicated possible positive agreement between model

output and vegetation plots, but not strong enough to confirm it.
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Figure 3 Mean values of soil heat flux and their range from maximum to

minimum for model output, lichen and shrub datasets calculated over three

different temperature regimes.

Conclusion

It is still hard to say how accurate CLM 4.5 is. Here, the model underestimated

altitudes and therefore may be inaccurate for mountainous areas. However, in

this study only one grid cell was used, and input data was compared with

observations from stations located >25 km away from the study site.

Methods: Input data

• The two nearest meteorological stations with the longest available datasets

(Dagali Lufthavn at 798 meters and Tunhovd at 870 meters altitude) were

chosen for comparison with model atmospheric input.

• A 15-years joint period (2002-2016) was used in the analysis.

Methods: Output data
• Output was compared with field data on energy fluxes from Peter Aartsma’s

PhD project at the Imingfjell site.

• Measurements were carried out over 44 days in the summer of 2018 and
2019.

• Observations were divided into three regimes based on daily temperatures:
extremely warm (>16°C), normal (12-16°C), and cold (<12°C).

• The 1992-2016 period from CLM 4.5 was analysed to find years with
similar temperature regimes and used to compare datasets.


