
EMS Annual Meeting Abstracts
Vol. 9, EMS2012-149, 2012
12th EMS / 9th ECAC
© Author(s) 2012

EMS Annual  Meeting

European Conference on Appl ied  Cl imatology  ECAC

Temperature interpolation in mountainous terrain: A new method using
non-linear profiles and non-Euclidean distances
C. Frei
Federal Office of Meteorology and Climatology, MeteoSwiss, Zürich, Switzerland (christoph.frei@meteoswiss.ch)

In mountainous regions, the distribution of surface air temperature happens to show significant deviations
from simple linear vertical dependence. Several dynamical and radiation processes contribute to differential
heating/cooling of the valley atmosphere and to the formation of temperature inversions at variable heights. The
complexity of this distribution, together with limitations in the density and representativity of meteorological
stations, poses a major challenge to the construction of gridded spatial temperature analyses.

In this contribution a new deterministic technique is presented for the spatial interpolation of temperature
in high-mountain regions. The technique is illustrated, evaluated and systematically applied for the gridding of
daily mean temperature (spacing 2 km) over the territory of Switzerland. The modelling design encompasses two
steps: The first step addresses the meso-beta scale vertical-only structure by modelling a non-linear parametric
profile function, capable of representing inversions of variable height, depth and contrast. The second modelling
step addresses the smaller-scale structures and builds on a weighting scheme with non-Euclidean distances
between target point and stations. The distance metric accounts for topographic obstruction and is calibrated by
cross-validation on a day-by-day basis.

Results of the gridding technique are illustrated for a series of difficult meteorological situations. They
show empirically plausible temperature distributions, including the signatures of cold-pools at the floor of high-
Alpine valleys, inversions over the Swiss Plateau and anomalous warmth in valleys during Föhn. The presentation
will also discuss results of a systematic cross-validation, which provides insight into specific advantages and
limitations of the method. Moreover we will illustrate possible applications of the method for issues of station
network design and for the construction of at-site temperature forecasts.


